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1 .0 B A C K G R O U N D AND STUDY O B J E C T I V E S
The U.S. Environmental Protection Agency (USEPA), Region 8, is working in cooperation with
the City and County of Denver (CCOD), the Colorado Department of Public H e a l t h and
Environment ( C D P H E ) , the Agency for Toxic Substances Disease Registry (ATSDR), and
representatives of several citizens groups to investigate and remediate environmental
contamination that has been discovered at the Vasquez Boulevard and Inter s ta t e 70 ( V B I 7 0 ) site,
located in Denver, Colorado.
Although substantial data regarding the nature and extent of contamination have been collected
at the site (see Sec t i on 1.2, below), additional data are required to support reliable risk
assessment and remedial risk management decisions. These additional data will be collected
during a set of f i e l d activities that are referred to as the Phase III F i e l d Investigation. T h i s
pro j e c t p lan presents the data quality ob j ec t ive s for the Phase III act ivit ie s , along with the
sampl ing and analysis design, rationale, and s p e c i f i c quality assurance and quality control
activities needed to achieve those data quality object ives.
1.1 Key Personnel
The f o l l o w i n g key U S E P A personnel will serve as contacts and provide technical expertise
during implementat ion of this p r o j e c t plan.

• Bonita Lave l l e , U S E P A Remedial Projec t Manager. Ms. Lave l l e will be
responsible for overall pro j e c t management, technical oversight and coordination
among U S E P A and its contractors, the S t a t e of Colorado and the City and County
of Denver. Ms. Lavelle will be a principal decision-maker for this pro j e c t .

• Chris topher P. Weis Ph.D., U S E P A Regional T o x i c o l o g i s t . Dr. Weis will serve
as the primary technical contact for this pro j e c t . He will be responsible for
technical oversight and evaluating the human health risk to residents of the VBI70
site. Dr. Weis will be a principal data user and decision-maker for this pro j e c t .

• Tony S e l l e , U S E P A Data Management and GIS M a p p i n g Spec ia l i s t . Mr. S e l l e
will provide oversight of data management and GIS mapping activities associated
with the Phase III p r o j e c t .

• Ted F e l l m a n , U S E P A Community Involvement S p e c i a l i s t . Mr. F e l l m a n will
provide community involvement support for all aspects of the VBI70 Phase III
f i e l d investigation.

Several U S E P A contractors will provide technical support to the key U S E P A personnel. Figure
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1-1 is an organizational chart out l ining the key U S E P A personnel and its contractors who will
par t i c ipa t e in operations planned for deve lopment , implementat ion, oversight and interpretation
of data generated from the Phase III f i e l d investigation.
1.2 P r o j e c t Background
The V B I 7 0 site is located in the northern section of Denver, Colorado. The study area is
bounded on the west by the South P l a t t e River and is approx imat e ly bounded on the east by
Colorado Boulevard. Northern and southern boundaries for the study area are East 56 t h Avenue
and East 35 t h Avenue, respectively. A small area south of G l o b e v i l l e is also inc luded. Its
boundaries are: Inter s ta t e 70 on the north, 35 t h Avenue on the south, Huron Stree t to the west, the
S o u t h Pla t t e River on the east and the Burlington Northern Railroad on the southeast. Refer to
Figure 1-2 for a map of the site boundaries. The VBI70 site is comprised mainly of residential
neighborhoods, but also includes some areas used for commercial and industrial purposes.
Contained within the site boundary are two historic smelters (Omaha-Grant and Argo) and one
current smelter (Globe).
Inve s t iga t i on s begun in the vicinity of the G l o b e S m e l t e r revealed the presence of residential soil
contamination with metals associated with historic operations of the smelter. As sampling
activit ie s were extended further from the smelter, a number of re s idential proper t i e s with
elevated l ev e l s of metals in yard soil were i d e n t i f i e d . The discovery of these elevated soil l eve l s
in residential areas is the basis for es tabli shing the VBI70 site.
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A number of investigations have been per formed to date at the site, as summarized below:
T a b l e 1-1 Past and Proposed Inves t igat ions for the VBI70 S i t e

T i t l e

Phase 1

Phase 2

Removal action

Physico-
chemical
Characterization
o f S o i l s
Risk-based
sampl ing

P i l o t S c a l e S o i l
Characterization
S t u d y

Description

Approx imat e ly 2500 grab
samples from 1200 propert i e s
S u r f a c e soil grab samples from
300 addi t ional proper t i e s
Two 5 -point composite samples
from 44 propert ie s
Comparison of sieved and un-
sieved soil s;
Spec ia t ion of arsenic and lead;

H i g h density surface sampling
at 8 proper t i e s ;
Relat ionsh ip between soil and
dust;
Garden vegetable data
Comparison of chemical and
physical characteristics of site
soils with proposed source soils
and materials

Dates of
I m p l e m e n t a t i o n

Spring 1998

Summer 1998

S u m m e r / F a l l 1998

Summer 1998

S u m m e r / F a l l 1998

P r o j e c t e d f o r
Summer 1999

Reference

UOS 1998a

UOS 1998b

UOS 1998b

1998a

I S S I 1999b

I S S I 1999d

Key f i n d i n g s and conclusions f rom these s tudies are summarized below:
• The chemicals of principal human health concern are arsenic and lead (see A p p e n d i x A).
• The spatial pattern of contaminated proper t i e s across neighborhoods appears to be

unpredic table , with impacted yards occurring at wide ly separated locat ions , o f t e n
surrounded by non-impacted proper t i e s (UOS 1998a, 1998b; see map in A p p e n d i x B).
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• Within a property that has elevated level s of arsenic, the pattern of contamination is
generally wide-spread (covering most of the yard), but concentrations may vary
s i gn i f i can t ly from place t o place (ISSI 1999b).

• Contamination is generally highest the surface, diminishing at d ep th s of 12-24 inches
(ISSI 1999b, 1999c [see A p p e n d i x C]).

• The chemical form of the arsenic is arsenic trioxide (ISSI 1998b).

Based on these data, U S E P A has concluded that concentrations of arsenic and, to a lesser extent,
lead in surface soil may be of health concern to some (but not all) area residents. Because of this
concern, U S E P A proposed this site for inclusion on the National Priorities List in January, 1999.
1.3 S t u d y Objectives
USEPA's overall object ive is to collect s u f f i c i e n t data to adequately characterize the nature and
extent of soil contamination at this site, and to support reliable risk assessment calculations and
risk management decisions at the site regarding the need to remediate residential soil. Phase III
comprises a set of f i e l d activities that s p e c i f i c a l l y targets four data gaps associated with exposure
of residents to contaminated soil:
1. Location of Residences with Contaminated S o i l
Because of the apparent lack of spatial pattern in the location of contaminated residences, a yard-
by-yard sampling e f f o r t is required to locate and i d e n t i f y all properties with elevated levels of
arsenic and lead. Thus, the principal study objective of this pro j e c t is:

Collect sufficient soil data from each residential property within the site boundaries to
support reliable exposure and risk calculations at each property, including an
evaluation of both short-term and long-term risks.

2. Relation Between Contaminant Levels in Residential Yard Soil and Indoor Dust
Contaminants in outdoor soil are able to enter homes through airborne and direct transport
pathways, and can contribute to contamination of indoor dust on f l o o r s , tables, counter tops , etc.
Data collected to date suggest that indoor dust contamination at residences may not be extensive
at this site (ISSI 1999b), but the data are too limited to draw f irm conclusions regarding the
importance of the soil-to-dust contaminant transport. Consequently, the objec t ive of this
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component of the Phase III pro jec t is to:

Collect sufficient numbers of paired soil-dust samples to reliably quantify the average
relationship between outdoor yard soil contamination and indoor dust contamination
in area residences.

3. Characterization of Soi l in Alleyways
Unpaved alleyways exist at some locations in the study area. If the soil in these alleyways is
contaminated with arsenic and/or lead, this could be a source of concern for nearby residents.
Currently, no data exist on contaminant l eve l s in alleyways within the study area. T h e r e f o r e , the
ob j e c t iv e of this part of the Phase III program is to:

Collect sufficient samples from selected unpaved alleyways to determine whether levels
of arsenic and/or lead in alleyway soil are likely to be of potential health concern to
area residents, and if so, to provide initial information that will help determine the
likely source and spatial pattern of alleyway contamination.

4. Characterization of S o i l at S c h o o l s and Parks
Area children are l ike ly to be exposed not only at their residences but also at neighborhood
schools and parks. Avai lab l e data (UOS 1998a, 1998b) suggest that contamination at these
locations is not of concern, but not all locations have been sampled . T h e r e f o r e , the ob j e c t ive of
this component of the Phase III p r o j e c t is to:

Collect sufficient samples of surface soil from un-tested schools and parks to support
reliable exposure and risk calculations at each location, including an evaluation of
both short-term and long-term risks.

1.4 Projec t Descript ion
These object ives will be accomplished by collection of environmental samples during f i e l d work
to be completed in the summer of 1999. T h i s work will be p er f ormed by Morrison Knudsen
Corporat ion (MK), with planning and oversight provided by ISSI Consul t ing Group, Inc. (ISSI).
All work will be conducted in accord with the de ta i l ed s p e c i f i c a t i o n s contained within this
pro j e c t plan.
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2 .0 D A T A QUALITY O B J E C T I V E S AND STUDY D E S I G N
Data Quality Objectives (DQOs) are statements that d e f i n e the type, quality, quantity, purpose
and use of data to be co l l ec t ed. The design of a study is c lo s e ly tied to the data quality
objec t ives , which serve as the basis for important decisions regarding key design features such as
the number and location of samples to be co l l e c t ed , the chemical analyses to be per formed, etc.
U S E P A has published a number of guidance documents on the DQO process (USEPA 1994a,
1994b, 1996), and this projec t plan has been developed in accord with that guidance. In brie f ,
the DQO process f o l l o w s a seven-step procedure, as f o l l ow s:

1. S t a t e the problem that the study is designed to address
2. I d e n t i f y the decisions to be made with the data obtained
3. I d e n t i f y the types of data inputs needed to make the decision
4. Define the bounds (in space and time) of the study
5. Def ine the decision rule which will be used to make decisions
6. Define the acceptable limits on decision errors
7. Optimize the design for obtaining data in an iterative fashion using information

and DQOs iden t i f i ed in S t e p s 1-6
F o l l o w i n g these seven steps helps ensure that the pro j e c t plan is car e fu l ly thought out and that
the data collected will provide s u f f i c i e n t information to answer the key decisions which must be
made. The f o l l o w i n g sections summarize the appl i ca t ion of the DQO process to the design of
each of the four component parts of the VBI70 Phase III included in this pro jec t plan.
2.1 Residential Soil S a m p l i n g
2.1.1 Data Quali ty Objectives
Stat e the Problem
As noted previously, data from previous investigations at the site suggest that contaminated
residential properties exist in an unpredictable pattern, and that the location of a contaminated
property cannot be i d e n t i f i e d based on data from other nearby residences. Thus , the basic
problem is to develop a method for id en t i fy ing all individual properties that have contaminant
levels above a level of health concern, and to obtain data from these properties that will allow
evaluation of the health risks from direct and indirect contact with the soil.
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Decisions to Be Made
Each individual property within the study area will be evaluated to determine whether the
concentrations of contaminants are either a) acceptable, or b) p o t e n t i a l l y unacceptable. The s e
risk-based decisions wi l l , in turn, form an important input to risk management decision-making
at the site.
T y p e s o f Input Needed
The information needed to make risk-based decisions at a residential property is reliable data on
the concentration values in soil at the residence. The key statist ic is the arithmetic mean
concentration within that property. However, because the true mean concentration within a
property cannot be derived with certainty from a limited set of samples from the residence,
U S E P A s p e c i f i e s that the decision for most chemicals (including arsenic) will be based on the
95% upper confidence limit of the mean (95% U C L ) ( U S E P A 1992a). Thi s , in turn, requires
information on the inter-sample variability, and on the shape of the distribution of grab samples
f rom a property (e.g., normal, lognormal).
Bounds of the S t u d y
Spatial Bounds
All residential properties within the site boundary that have not been sampled to date will be
sampled during Phase III, if authorization for access is granted by the owner. It is estimated that
there are approx imat e ly 3000 such residential propert ie s . Residential propert i e s that have been
sampled previously will not be re-sampled during Phase III unless it is determined that the
exi s t ing data for a property are not adequate to support a reliable risk assessment and remedial
decisions. T h i s determination will be presented in a separate document.
Temporal Bounds
All data will be c o l l e c t e d during the summer of 1999. However, because concentration values in
soil are unlikely to vary s i g n i f i c a n t l y over time, the precise time period when collection occurs is
not important. Results will be a p p l i e d to current and future exposure conditions.
Decision Rule
Availab l e data indicate that the basic unit of contamination is an individual property (ISSI
1999b). There fore , each property will be evaluated on an individual basis. Concep tual ly , the
c l a s s i f i c a t i o n of a property is achieved by per f orming exposure and risk calculat ions in accord
with standard approaches and method sp e c i f i ed by U S E P A . For convenience, this approach may
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be s i m p l i f i e d by calculating the maximum concentration value that y i e ld s an acceptable risk, and
i d e n t i f y i n g this value as the Risk-Based Concentration (RBC). Then, each property can be
c la s s i f i ed s imply by comparing the appropriate site s tat i s t i c to the RBC. For arsenic, the risk
calculation is based on the 95% UCL for the property, so the c la s s i f i ca t ion is achieved by
comparing the 95% upper confidence limit of the arithmetic mean ( U C L ) for the property to the
RBC for arsenic. Concep tual ly , three d i f f e r e n t RBCs are relevant: acute, subchronic and chronic.
However, as demonstrated in Attachment 1, any property that f a i l s the comparison for the acute
or sub-chronic RBC will also fa i l the comparison for the chronic RBC. Thus, only one
comparison is needed to i d e n t i f y a property that is of potential concern from arsenic. In the case
of lead, the forward going risk calculation is based on the arithmetic mean of lead concentrations
within the property, so c la s s i f i ca t i on is achieved by comparing the arithmetic mean soil
concentration to an appropriate s i t e- spec i f i c Risk-Based Concentration (RBC) for lead.

Chemical
Arsenic

Lead

Test Result
95% UCL <, RBC
95% UCL > RBC
Mean < RBC
Mean >RBC

Decision
A c c e p t a b l e
Pot en t ia l ly unacceptable
A c c e p t a b l e
Pot en t ia l ly unacceptable

The RBC for both arsenic and lead will be developed during the f e a s i b i l i t y study for the site,
a f t e r f ina l iza t i on of the human health risk assessment. The RBCs will be designed to protect an
individual with Reasonable Maximum Exposure (RME), and will be calculated using all of the
same exposure and toxic i ty values developed for use in the risk assessment. T h i s will include
use of all rel iable s i t e- spec i f i c data available, and may include both deterministic risk assessment
approaches and/or probab i l i s t i c approaches, as needed to adequately characterize the variability
and uncertainty in risk to humans at the site. That is, a range of potential RBCs may be
deve loped , allowing for risk management judgement in selection of an appropriate decision
criterion, in accord with the nine criteria described in the National Contingency Plan (40 Code of
Federal Regulations [CFR] Part 300).
A c c e p t a b l e Limit s on Decision Errors
In accord with standard risk-based decision-making at S u p e r f u n d sites, a property will be
assumed to be contaminated unless there is at least 95% conf idence that the property is ac tual ly
sa f e (i.e., alpha = 0.05) (USEPA 1992V).
For arsenic, this is achieved by using the 95% UCL of the mean concentration at the property as
the basis for decision making. That is, if the 95% UCL is less than the RBC, there is at least
95% confidence that the true mean value for the property is below the RBC and that risks are
within acceptable limits. However, use of the 95% UCL for arsenic means that some proper t i e s
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that are actually sa f e may be declared to be unacceptable. Generally, the frequency of this type
of error should be no more than 20% ( U S E P A 1992b). For this p ro j e c t , the goal is to ensure that
the frequency of this type of decision error is as low as can be achieved with the available
sampling and analysis budget.
For lead, 95% confidence that the property is sa f e is achieved by use of USEPA's Integrated
Exposure Uptake Biokinetic (IEUBK) model or other appropriate mathematical model that
describes the probabi l i ty that an individual exposed to a s p e c i f i e d set of environmental lead
levels will have a blood lead value that is above a level of health concern (10 u g / d L ) . The RBC
is d e f i n e d as the soil concentration such that the probab i l i ty of an individual having a value
above 10 ug/dL is no more than 5% (USEPA 1994d). It should be noted that the IEUBK model
accounts for all sources of lead exposure, not ju s t soil and dust.
2.1.2 S t u d y Design
Based on the data quality objec t ives outlined above, the key design elements of the soil sampling
component of the Phase III pro j e c t are as summarized below.
S a m p l i n g Depth
Available data on COPC levels in residential soils are s u f f i c i e n t to establish that when
contamination is present in a yard, it is mainly surficial (0-2 inches), and that concentrations of
contaminants in subsurface soil tend to be lower than in the surface soil (IS SI 1999c; see
A p p e n d i x C). Thus, this pro jec t will seek to characterize only surficial soil in residential yards.
Once propert ie s that are p o t e n t i a l l y unacceptable are i d e n t i f i e d , U S E P A may choose to co l l ec t
subsurface soil samples to help determine the appropriate dep th of remediation, as appropriate.
Calculat ion of the 95% UCL
Currently, U S E P A has established d e f a u l t methods for calculat ing the 95% UCL for di s tr ibut ions
that are either normal or lognormal ( U S E P A 1992a):

Normal:

0)

where: m = arithmetic mean of the data
s = standard deviation of the data
n = number of samples
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ti-«,n-i = t - s ta t i s t i c for the (1 -a) percent i l e of the t d i s tr ibu t ion with
n-1 degrees of f r e edom

Lognormal:

UCL = exp mt + 0.5st
2 +. ^—— (2)

where: mt = mean of the log-transformed data
s t = standard deviation of the log-trans formed data
n = number of sample s
H = H-s ta t i s t i c f rom table in U S E P A (1992a)

Equations for calculating the 95% UCL of the mean for distributions other than the normal and
the lognormal are not readily available.
At this site, data f r om eight residential proper t i e s that have been intensively sampled (ISSI
1999b) suggest the di s tr ibut ion of arsenic values within a residential proper ty tends to be right-
skewed, at least for proper t i e s where concentration values are s ub s t an t ia l ly higher than average
(see F i g u r e 2-1). T h i s indicate s that a log-normal dis tribution might be appropr ia t e for
characterizing the distributions at such locations. However, tests of the distribution at these
impacted proper t i e s reveal that the data are not well characterized by a lognormal (or a normal)
distribution (Figure 2-2). The distribution of values at properties that are not impacted or
minimally impacted (mean concentration = 40-70 m g / k g ) appears to be more nearly normal
(Figure 2-3), but are s t i l l skewed at the low end by the presence of m u l t i p l e values below the
detec t ion l imit . Because the di s tributions are not well characterized as either normal or
lognormal, use of either equation 1 or equation 2 as the basis for calculat ion the 95% UCL based
on a series of grab samples might yie ld results that are not accurate.
One way to minimize problems associated with ca l cu la t ing the 95% UCL of the mean for non-
standard di s tr ibut ions is composi t ing. T h i s is because, regardles s of the shape of the parent
distribution, the distribution of the values of composite samples will approach a normal
di s tr ibut ion if the number of sub-samples is s u f f i c i e n t l y large, a l l owing use of equation 1 for
calculation of the UCL of the mean at a property. In addition, the variability between composite
sample s is l e s s than between grab sample s , so uncertainty in the mean of compos i t e s sample s is
usual ly le s s than for an equal number of grab samples. For these reasons, the Phase III soil
sampl ing study will u t i l ize compos i t ing of grab sample s c o l l e c t e d within a property.
Number of Grab S a m p l e s per Compo s i t e
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In order to estimate the number of grab samples per composite needed to reduce intra-composite
variabil i ty and to ensure that di s tr ibut ion of composi t e s is a p p r o x i m a t e l y normal, Monte Carlo
s imulations were per formed using s i t e - s p e c i f i c data from proper t i e s that had been intensively
sampled (140-160 data points per property) (IS SI 1999b). In these simulations, grab samples of
size j (j = 5, 10, 15, 25, 30, 50 grabs per composite) were repeatedly drawn, and the composite
mean was calculated as the mean of the grab samples. Then the distribution of the composi te
values was tested for normality. The result s are presented in A p p e n d i x D. Based on these t e s t s ,
a set of 10 sub-samples was found to be adequate to ensure that the d i s t r i bu t i on of the composi t e s
drawn from minimally impacted properties (sample mean = 40-70 m g / k g ) will be approximate ly
normal.
At the intensively sampled propert i e s that were c learly impacted (sample mean = 390-2370
mg/kg), the number of grab samples per composite needed to ensure that the distribution of
composites is approximately normal is about 15-25. Thus , the distribution of the 10-point
composite samples from such a proper ty is l ik e ly to be somewhat right-skewed, and use of
equation 1 to calculate the 95% UCL could underestimate the true U C L . However, at such a
location, it is expec t ed that the i d e n t i f i c a t i o n of the property as p o t e n t i a l l y unacceptable can
readily be made based on a comparison of the sample mean to the RBC. That is, if the sample
mean is above the RBC, the property may be c la s s i f i ed as po t en t ia l ly unacceptable without
regard to the value of the U C L . T h e r e f o r e , the p o s s i b i l i t y of incorrectly i d e n t i f y i n g the proper ty
as acceptable when it is r ea l ly not acceptable is very small .
Number of Compos i t e s per Property
The number of composi te s per yard depend s on the acceptable probabi l i ty of making a T y p e I
( f a l s e p o s i t i v e ) error. T h i s is the case when a property is incorrectly i d e n t i f i e d as being above a
level of concern when it is actually below a level of concern. In general, as the number of
composites increases, the chances of making this type of error decreases. However, the exact
number depends on the expected d i f f e r e n c e between the RBC and the typical level in un-
impacted propert i e s . That is, the wider the d i f f e r e n c e between the mean value at un-impacted
proper t i e s and the RBC, the fewer sample s that are needed to e s tab l i sh that the UCL for an un-
impacted property is below the RBC. As noted above, EPA guidance ( U S E P A 19992b)
recommends that the value be no more than 20%, and the goal of the study is to reduce the T y p e
I error rate to the maximum extent that available resources will permit.
In order to investigate the re lat ionship between T y p e I error rate and the number of composi t e s at
this site, a Monte Carlo simulation was performed based on an assumed distribution of arsenic
levels in un-impacted properties. Thi s distribution was based on available data on arsenic levels
in residential surface soil samples co l l e c t ed in the vicinity of the Globe plant (see Figur e 2-4).
Each data point represents the measured arsenic value in a four-point compos i t e from a
residential property. Values higher than 70 m g / k g were assumed to represent p o t e n t i a l l y
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impacted properties , and were not considered in the approximation of the background
distribution. Even though these data are from outside the study area for the Phase 3 p r o j e c t , the
distribution of values is j u d g e d to be reasonably predictive for those that are expected to occur
within the s tudy area. Based on these data, the di s tr ibut ion of true property means at an
unimpacted property was modeled as:

Background = L N ( 2 1 , 1 3 )
where:

L N ( 2 1 , 13) = lognormal distribution with parameters 21 and 13
21 = mean of the (untransformed) data
13 = standard deviation of the (untransformed) data

From this distribution, a series of random "true means" were selected, each representing a
randomly selected background property. The inter-grab sample variability at each property with
"true mean" m was simulated based on the observed range of inter-grab-sample variability at the
eight proper t i e s that had been intensive sampled. At these proper t i e s , the c o e f f i c i e n t of variation
(CV = standard deviation/mean) ranged from about 0.8 to 1.2. Because this range was based on
only 8 propert i e s , a s l i g h t l y wider range of variability (CV = 0.7 to 1.3) was assumed. Based on
this, the standard deviation at a simulated property was simulated as:

s = m*CV
CV = TRI(0.7 ,1 .0 ,1 .3)

where:
TRI(0.7,1 .0 ,1 .3) = triangular distribution with parameters 0.7, 1.0, 1.3
0.7 = minimum value
1.0 = mode (most l ik e ly value)
1.3= maximum value

For each simulated "true mean" and "true standard deviation", a series of grab sample s were
selected at random, and combined into n composites of j grab samples per composite. From
these, the inter-composite means and standard deviation were calculated and used to calculate the
95% UCL using equation 1 (above). The T y p e I error rate was assessed by counting the number
of proper t i e s where the "true mean" was less than the RBC but the 95% UCL was above the
RBC.
Because a s i t e- spe c i f i c RBC has not been derived, it was necessary to assume a value for the
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purpose s of planning the des ign of Phase III. For arsenic, a value of 70 m g / k g was adop t ed .

Note that the use of this value for planning Phase III is not equivalent to a
decision that this value is actually appropriate. The actual level of human
health risk at 70 mg/kg has not been determined, and the final RBCfor soil
•will be developed only after performance of the site-specific risk
assessment, using all available site-specific data, and the final value may
be higher or lower than 70 mg/kg.

Employ ing an assumed RBC of 70 m g / k g and the estimated background di s t r ibu t ion described
above, and employ ing a grab sample size of 10, the simulated T y p e I error rates are as shown
below:

Number of C o m p o s i t e s
2
3
4
6

Estimated T y p e I Error rate
15%

4.1%
2.6%
1.5%

As seen, if only 2 compos i t e s were used, there would be a r e la t iv e ly high p r o b a b i l i t y (about
15%) of declaring a proper ty to be p o t e n t i a l l y unacceptable when it was ac tual ly acceptable. Use
of three composi te s reduces the rate to about 4%, and this error rate can be reduced fur ther by
going to 4 or 6 composites. A l t h o u g h a T y p e I error rate of 4% is very good by most standards,
because of the large number of proper t i e s which must be evaluated at this site, even a rate this
low results in a large number of errors (up to 120 residences).
Based on these f ind ing s , a phased approach to sampling and reducing T y p e I errors was
developed. That is, samples collected at each property tested in Phase III will include three
composites of 10 grab samples each. All properties whose 95% UCL exceeds the RBC will be
considered p o t e n t i a l l y unacceptable. However, because of the p o s s i b i l i t y of a T y p e I error, EPA
may consider p er f orming fur ther sampl ing activities at such locations ( e s p e c i a l l y those where the
sample mean is close to or below the RBC) in order to determine whether the property ac tual ly
does exceed an acceptable level.
S a m p l i n g Location
The 30 sub-sampling locations within a yard will be selected in a semi-systematic fa sh ion, as
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detai led in the F i e l d S a m p l i n g Plan (FSP) (Sec t i on 3.0).
S a m p l e Preparation
Sub- sampl e s c o l l e c t ed at a property will be combined into 3 composi te samples in the f i e l d ,
using the standard operat ing procedures (SOP) provided in S e c t i o n 3.0. T h e s e compos i t e
samples will be transported to the laboratory, where each will be air dried and sieved using a 2
mm screen. The purpose of this sieving is to remove all large o b j e c t s and debris such as twigs,
clumps of grass, etc. Currently, EPA Region 8 recommends that soil sample s used for human
health risk assessment purpo s e s be sieved a second time in order to i so la t e the very f i n e frac t ion
(le s s than 250 urn) f rom the larger soil partic le s . T h i s is because it is assumed that human
exposure is more l i k e l y to be to the f ine par t i c l e s than the coarse part i c l e s . However, in this case,
a previous study at the site (IS SI 1998b) has demonstrated that there is very l i t t l e d i f f e r e n c e in
contaminant concentration between the f i n e f rac t i on (< 250 urn) and the bulk f rac t i on (< 2 mm).
T h e r e f o r e , sieving to i so late the f i n e s is not needed for all samples. However, sieving and
analysis of the f i n e frac t ion will be p er f ormed on a selected subset of the soil sample s in order to
confirm the expec tat ion that concentration values are not higher in f i n e par t i c l e s than in bulk soil.
Analvte List
As noted above, data currently available e s tabl i sh that the chemicals of potent ial concern
( C O P C s ) at this site are arsenic and lead (ISSI 1999a; see A p p e n d i x A). Other chemicals either
are not of health concern, or contribute a risk much lower than that contributed by arsenic. T h u s ,
the analyte l i s t for all sample s co l l e c t ed during this p r o j e c t is:

Arsenic
Lead

Analyt i ca l Method and Detect ion Limi t s
Lead and arsenic will be measured in soil samples by f ixed-base x-ray fluorescence (XRP).
A l t h o u g h health-based criteria have not yet been f o r m a l l y e s tabl i shed at this site for either lead
or arsenic, experience at other si tes has shown that arsenic must be measured with a detec t ion
limit no higher than about 30 mg/kg, and lead should be measured with a detection limit no
higher than about 50 mg/kg . Based on this, acceptable detect ion l imi t s at this site will be no
higher than:

Arsenic: 20 m g / k g
Lead: 20 m g / k g
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Data I n t e r p r e t a t i o n / D a t a Use
S u r f a c e soil data generated during this part of the Phase III pro j e c t will form the basis for
evaluating the potential human health risks at each property. T h i s will be done f o l l o w i n g
standard methods established by the U S E P A for assessing health risks to residents from arsenic
and lead. That is, a property will be declared acceptable if the 95% UCL for arsenic is less than
the RBC for arsenic AND the arithmetic mean for lead is les s than the RBC for lead. If either the
95% UCL for arsenic or the mean concentration for lead exceed the corresponding RBC, the
property will be considered to have po t en t ia l ly unacceptable human health risk. If a property is
i d en t i f i ed as p o t e n t i a l l y unacceptable, U S E P A may either remediate the property in its entirety,
or may per form further sampling to determine with greater confidence a) whether remediation is
actual ly needed, and if so, b) which part or parts of the yard require remediation.
2.2 I n d o o r Dust S a m p l i n g
2.2.1 Data Quality Objectives
S t a t e the Problem
Contaminants in outdoor soil are able to enter homes through airborne and direct transport
pathways, and can contribute to contamination of indoor dust on f l o o r s , tables , counter tops , etc.
Currently, U S E P A assumes that about 55% of the total exposure to contaminants in soil occurs
indirec t ly via ingestion of indoor dust ( U S E P A 1994c). Thus , rel iable e s t imates of the indoor
dust concentration is an important part of the risk assessment process.
C o l l e c t i o n of indoor dust samples , however, is d i f f i c u l t and costly. There f or e , the problem is to
establish a s c i e n t i f i c a l l y sound approach for estimating the expected indoor dust concentrations
at a residence based on measurements of contaminant levels in yard soil for that residence.
Decisions to Be Made
The decision to be made is the value to be assumed for the concentration of each chemical of
potential concern in indoor dust, given only the concentration of that chemical in yard soil.
T y p e s o f Input Needed
The basic approach for estimating dust concentrations at locations where they have not been
measured is to obtain a robust set of "paired" data on contaminant levels in yard soil and indoor
dust (i.e., both measurements are from the same property). These data are fit to an appropriate
equation using computer-based regression techniques, and the resultant equation is used to
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impute dust concentrations from measured soil concentrations. At other sites, a s imple linear
model has generally proved to be adequate:

C d u s t = D0 + k • C s o i i
Thus, the inputs needed to establish the parameters of this relationship are an adequate set of
paired measurements of COPC levels in indoor dust and outdoor yard soil at mul t ip l e residences
within the site boundaries.
Bounds of the S t u d y
Any residence for which a reliable soil sample is available is a candidate for col lec t ion of a
paired indoor dust sample. As discussed below, locations for collection of indoor dust will be
s t r a t i f i e d to achieve spatial representativeness (across neighborhoods), and will also be s t r a t i f i e d
to ensure a wide range in soil sample concentrations.
Decision Rule
The concentration of a COPC in indoor dust at a residence will be estimated from the measured
value in soil using the best fit equation through the paired soi l-dust data.
A c c e p t a b l e Limi t s on Decision Errors
If the value of the concentration of a COPC is not known with certainty in either the soil sample
or the dust sample, linear regression analysis of the paired samples will tend to underestimate the
true s l ope of the correlation. Thus , the goal is to ensure that the measured values of the
concentration in soil and the concentration in dust are s u f f i c i e n t l y accurate that the s lope of the
regression line is within 30% of the true slope.
2.2.2 S t u d y Design
Based on the data quality ob j e c t ive s outlined above, the key des ign elements of the indoor dust
sampling component of the Phase III pro j e c t are as summarized below.
S a m p l e Number
Data obtained from previous sampling programs at VBI70 were used to estimate the total number
of samples required for the study. Based on a soil sample that is a composite of 10 sub-samples,
Monte Carlo simulation indicated that reliable results could be obtained if the number of paired
soil-dust samples is approx imat e ly 50-100. Thus , this part of the Phase III pro j e c t will col lect an
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indoor dust sample from no f ewer than 60 and no more than 90 residences where compos i t e soil
samples have been collec ted.
S a m p l e Locations
I n d o o r dust sampling locations will be selected to ensure a representative spatial coverage of the
site, as well as a suitable range of lead and arsenic concentrations in soil. That is, a p p r o x i m a t e l y
10-15 sampl ing locations will be selected f rom each of the six neighborhoods which comprise
the s tudy area, and locations will be selected to include approx imat e ly equal numbers of samples
from propertie s with soil arsenic concentrations in each of the f o l l o w i n g ranges: low (less than
100 mg/kg), medium (100-300 mg/kg), and high (greater than 300 mg/kg). Spec ia l e f f o r t will be
made to include properties with the highest contamination levels (e.g., greater than 500 mg/kg),
since these locations are e s p e c i a l l y h e l p f u l in d e f i n i n g the re lat ionship between soil and dust.
S a m p l e C o l l e c t i o n
One composite dust sample consisting of 8-14 sub-samples will be collected at each residence.
T h i s composite will be collected using a high-volume vacuum collect ion device. The sub-
samples will be collected in rooms or other living areas ("living spaces") where the residents are
most l ike ly exposed including: bedrooms, f a m i l y and/or television rooms, kitchens, hallways
and entryways. In order to standardize the co l l e c t ion process, dust sample s will be co l l e c t ed
using a t e m p l a t e to d e f i n e the area to be vacuumed. In most cases, 2 t e m p l a t e s will be c o l l e c t ed
per l iv ing space. Thus , the total number of t empla t e s c o l l e c t ed within a residence will be
dependent upon the number of l iving spaces available. For example, if there are 2 bedrooms, a
f a m i l y room, a kitchen and a hallway, and if two sub-samples are collected in each living space,
there would be a total of 10 sub-samples in the composite for that residence. In the case where a
residence has more than 10 living spaces, only 1 t emplate per living space will be col lec ted. T h i s
approach is recommended so that 20-30 sub-samples are not co l l e c t ed for a large residence.
Details on the locations within each living space where dust will be co l l e c t ed are provided in the
F S P ( S e c t i o n 3.0).
The total mass of dust col lec ted in the composite sample must be at least one gram. If a 1-gram
sample is not collected using the protocol above, additional t emplate s should be collected from
appropriate living areas until s u f f i c i en t mass is col lec ted.
S a m p l e Preparation
Each dust sample will be sieved as de ta i l ed in SOP ISSI-VBI70-03 in order to remove non-dust
components.
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S a m p l e Analysi s
The analyte l i s t for indoor dust is the same as selected for soil (arsenic, lead).
Because the mass of dust col lec ted from a residence is o f t e n too low to support reliable
quant i f i cat ion by XRF techniques, samples will be sieved to removed lint and/or hair, prepared
using a nitric acid digestion, and analyzed using standard U S E P A protocol s via either graphite
furnace atomic absorption (GFAA) or I n d u c t i v e l y C o u p l e d P l a s m a / M a s s Spec t rome try
(ICP/MS). Detection limits for this method are approximately:

As = 5.0 mg/kg
P b = 1 . 0 m g / k g

Data I n t e r p r e t a t i o n / D a t a Use
Data co l l e c t ed f rom this study will be used to quant i fy the average (site-wide) relationship
between outdoor yard soil contamination and indoor dust contamination. T h i s will be done by
preparing a graph of the paired soil-dust concentrations for each analyte, and f i n d i n g the b e s t - f i t
regression equation through the data. At other sites, a s imple linear model has proved to be
appropriate:

C - d u s t = D 0 + k C s o i l

The value of D0 indicates the average "background" level of analyte expected in indoor dust, and
k is the average increment in indoor dust concentration per unit concentration in outdoor soil.
Thi s equation can be used to he lp increase the accuracy of the human health risk assessment at
the site, as well as increase the accuracy of the s i t e- spec i f i c RBC for soil.
In the event that one or more dust samples are located in which interior contaminant l eve l s are
subs tantial ly higher (more than 5 - f o l d ) that the mean concentration in outdoor yard soil, and are
in a range of potential health concern, U S E P A may re-visit that property and collect additional
samples in order to a) confirm that the original data are accurate, and if so, b) i d e n t i f y l ike ly non-
yard sources of dust contamination. If non-yard sources of interior dust contamination are
i d en t i f i ed at one or more residences, and if the levels are in a range of potential health concern,
these locations will be referred to appropriate agencies for investigation and f o l l o w - u p .
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2.3 A l l e y S o i l Pilo t S t u d y
2.3.1 Data Quali ty Objec t ive s
Stat e the Problem
Unpaved alleyways exist at a number of locations in the study area, and vehicular t r a f f i c on the
alleyways o f t e n raises substantial amounts of dust. If these alleyways are contaminated with
arsenic and/or lead, this airborne transport of dust could be a source of concern for nearby
residents , for several reasons:

1) Direct inhalation of the dust
2) Contamination of otherwise uncontaminated yard soils
3) Contamination of indoor dust

Of these three pathways, contamination of indoor dust is l i k e l y to be the greatest reason for
concern.
Decisions to Be Made
The decision to be made with the data collected during this p i l o t study is:

Is there evidence that alleyways contain levels of contaminants that are of potential
human health concern?

If so, further studies will be planned to de f ine the nature and extent of alleyway contamination.
If not, exposure from alleyways will not be addressed further.
T y p e s o f Inpu t N e e d e d
The input needed to make this decision is data on the concentrations of chemicals of concern in
alleyway soi l s at m u l t i p l e locations within the site.
Bounds of the S t u d y
Any unpaved al l ey within the boundary of the site is a candidate locat ion for c o l l e c t ing al l ey soil
samples during the p i l o t p r o j e c t .
Decision Rule
There is no standard risk-based decision rule established by U S E P A for evaluation of
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contamination level s in alleyways, since the magnitude of human exposure from soil in such
locations is not known. Based on the assumption that exposure in an alleyway is l i k e ly to be
sub s tant ia l ly less than at a person's house, any a l l ey where the 95% UCL for arsenic and the
mean concentration for lead are les s than or equal to the corresponding RBCs for a residential
yard will be considered to be clearly acceptable.

If any alleyway is located where the 95% UCL for arsenic or the mean for lead exceeds the RBC
for residential yards, U S E P A will p er f orm a more detai led study to characterize the nature and
extent of the contamination, and to estimate the risk to area residents.
Acceptab l e Limit s on Decision Errors
Because the a l ly sampl ing p lan is a p i l o t study and is not intended to make f ina l risk-based
decisions, no formal quantitative limits on decision errors are required. However, because the
screening-level assessment will be based on a comparison of the 95% UCL to the residential soil
RBC, it is important that the 95% UCL not be unnecessarily elevated, since this could lead to a
high frequency of declaring an alleyway to be p o t e n t i a l l y unsafe when it r ea l ly is safe .
There fore , the goal of this phase of the study is that the 95% UCL be within 40% of the sample
mean.
2.3.2 S t u d y Design
Based on the data quality ob j e c t iv e s outlined above, the key des ign elements of the a l l ey soil
p i l o t study component of the Phase III pro jec t are as summarized below.
S a m p l e Number
Calculation of the number of samples needed to ensure that the 95% UCL is within 40% of the
sample mean requires knowledge of the expected variability between samples from alleyways.
Since no such samples exist at present, the value of n cannot be calculated with conf idence.
However, based on experience at other sites, it is expected that a data set of 20-30 samples from
an al ley will be s u f f i c i e n t to achieve this goal.
S a m p l e Locations
A l l e y s to be sampled will be selected based on the results of the residential soil sampl ing p r o j e c t .
Preference will be given to a l l ey s that are a d j o i n e d by m u l t i p l e proper t i e s that have been
sampled , and where at least one of the properties is clearly impacted by arsenic (e.g., mean value
is greater than 200 mg/kg). A total of 4-6 such alleys will be sought, each consisting of one city
block.
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The locat ion of samples within each a l l ey will be d e f ined by a systematic grid laid out over the
surface of the alley, as detailed in the FSP (Section 3.0).
S a m p l e Col l e c t ion

S o i l samples from each sampling location will be collected using a procedure similar to that for
yard soil, except that compositing of samples will not be performed. T h i s is so that if there are
isolated areas of contamination in the alley, the presence of these locations can be observed.
S a m p l e Preparation
Soil samples from alleyways will be dried and sieved through a 2 mm screen.
S a m p l e Analys i s
All a l l ey soil samples will be analyzed using the same method as used for yard soil samples.
Data Interpre ta t ion/Data Use
The data f rom this p i l o t s tudy will be used to j u d g e if there is a basis to be concerned over
chemical contamination of soils in alleyways. Thi s will be done by comparing the 95% UCL of
the mean for arsenic and the mean for lead to RBCs based on residential exposures. If the values
are below the RBCs, it will be concluded that al ley soils are not of concern. If one or both
chemicals exceeds its RBC, further studies will be per formed to characterize the nature and extent
of alleyway contamination and the magnitude of the human health risk, as needed.

2.4 Characterization of S c h o o l s and Parks
2.4.1 Data Quality Objectives
S t a t e the Problem
Area residents (e spec ia l ly children) may be exposed to contaminants not only at their residence,
but also at neighborhood schools and parks. Available data collected to date suggest that neither
schools nor parks are a source of concern (UOS 1998a, 1998b), but some locations have not yet
been sampled.
Decisions to Be Made
Each school yard and park within the study area will be evaluated to determine whether the
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concentrations of contaminants are either a) acceptable, or b) p o t e n t i a l l y unacceptable. T h e s e
risk-based decisions wi l l , in turn, form an important input to risk management decision-making at
the site.
T y p e s o f I n p u t N e e d e d
Data required to evaluate each school yard and park are reliable and accurate measurements of the
concentration of each chemical of potential concern in representative surface soil sample s f r om
each location.
Bounds of the S t u d y
T a b l e 2-1 l i s t s all schools and parks within the study area. T h o s e that have been studied
previously will not be re-investigated during Phase III. Locations that have not been studied to
date and which will be sampled during Phase III are indicated in the Tab l e .
Decision Rule
Each schoolyard and park will be evaluated using a decision rule analogous to that for residential
proper t i e s:

Chemical
Arsenic

Lead

T e s t Result
95% UCL ^ RBC
95% UCL > RBC
Mean < RBC
Mean >RBC

Decision
A c c e p t a b l e
P o t e n t i a l l y unacceptable
A c c e p t a b l e
P o t e n t i a l l y unacc ep tab l e

N o t e that, because of d i f f e r e n c e s in duration and frequency of exposure, the RBC for arsenic
and/or lead may not be identical at schools, parks and residences. Each type of RBC will be
deve loped during the f e a s i b i l i t y study for the site, a f t er f i n a l i z a t i o n of the human health risk
assessment. The f ina l RBCs will be calculated using all of the same exposure and toxici ty values
deve loped for use in the risk assessment. T h i s will include use of all reliable s i t e - sp e c i f i c data
available, and may include both deterministic risk assessment approaches and/or probabil i s t ic
approaches, as needed to adequately characterize the variability and uncertainty in risk to humans
at the site. That is, a range of potential RBCs may be developed, allowing for risk management
judgement in selection of an appropriate decision criterion.
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Acceptable Limits on Decision Errors
The maximum acceptable p r o b a b i l i t y that a school yard or park will be declared acceptable when
it really is not acceptable is 5%. As above, the probabil i ty of declaring the property p o t e n t i a l l y
unacceptable when it real ly is acceptable will be reduced to the lowest level po s s i b l e with the
available sampling and analysis budget.
2.4.2 S t u d y Design
Based on the data quality object ives outlined above, the key design elements of the s chool/park
sampl ing component of the Phase III pro j e c t are as summarized below.
S a m p l i n g Depth
All samples will be co l l ec ted from the 0-2 inch depth interval.
Number and Location of sample C o l l e c t i o n
The number and location of sample collection at each school and park included in Phase III will
be de tai l ed in an addendum to the FSP ( S e c t i o n 3.0), a f t e r survey of each target property.
S a m p l e Preparation and Analys i s
All samples will be prepared and analyzed in the same way employed for residential soil samples.
Data I n t e r p r e t a t i o n / D a t a Use
A schoolyard or park will be declared acceptable if the 95% UCL for arsenic is less than the use-
s p e c i f i c RBC for arsenic AND the arithmetic mean for lead is les s than the u s e - sp e c i f i c RBC for
lead. If either the 95% UCL for arsenic or the mean concentration for lead exceed the
corresponding RBC, the property will be considered to have p o t e n t i a l l y unacceptable human
health risk. If a proper ty is i d e n t i f i e d as p o t e n t i a l l y unacceptable, U S E P A may either remediate
the property in its entirety, or may perform further sampling to determine with greater confidence
a) whether remediation is actually needed, and if so, b) which part or parts of the yard require
remediation.
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T a b l e 2-1 List of Schoo l s and Parks

Category

School

Park

Name
Garden Place
Mitche l l
Annunciation
Harrington
Swansea
Cole M i d d l e School
Wyatt-Edison
Pioneer
Northeas t Montessori
F a m i l y Star Montessori
Johnson Headstart
Monte s s o r i -Gar f i e ld Headstart
Potential new school (44th & S t e e l )
Clayton Foundat ion
Swansea
Elyria
S c h a f e r
Russel Square
Nairobi
Saint Charles Place
Durham

S a m p l i n g Sta tu s
Comple t ed

X

X
X
X

X
X
X
X
X
X
X

Phase I I I
X

X

X
X
X
X
X
X
X
X
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3 . 0 F I E L D S A M P L I N G P L A N
T h i s F i e l d S a m p l i n g Plan describes the methods and procedures required for implementation of
f i e l d sampl ing activities planned as part o f the V B I 7 0 Phase III F i e l d I n v e s t i g a t i o n including:
descr ipt ions of the s a m p l i n g locat ions; number of sample s planned for c o l l e c t i on; sample
matrices; and methods for sample co l l e c t ion, handling and analysis. A d d i t i o n a l l y , procedures
associated with obtaining proper ty access, waste management and d i spo sa l and health and s a f e t y
are also outlined in this section of the Pro j e c t Plan.
In general, the steps required for success ful implementation of this FSP include:

• Obtain a l i s t o f e l i g i b l e proper t i e s for Phase III sampl ing
• Obtain property access authorization
• C o l l e c t sample s (e.g., residential yard so i l , indoor d u s t )
• Submit sample s under chain-of-custody for analysis
• Perform sample preparation steps

Perform sample analysis
At each step where data are co l l e c t ed , data must be incorporated into the pro j e c t database in an
accurate and t imely fa sh ion in accord with procedures outlined in the Data Management Plan
(DMP) in S e c t i o n 5.0. A sample f l o w diagram out l ining the overall s t ep s for f i e l d data c o l l e c t i o n
activities is presented in Figure 3-1.
3 .1 Sta f f I d e n t i f i c a t i o n
All U S E P A personnel and contractors part i c ipat ing in the f i e l d sampling or oversight e f f o r t s must
wear i d e n t i f i c a t i o n at all times. T h i s important to show residents or observers that f i e l d personnel
are a part of the Phase III f i e l d investigation and belong onsite. I d e n t i f i c a t i o n (ID) badges
should have the name and recent photograph of the person. ID badges must be worn on site and
clearly vis ible at all times.
3.2 Property Access Agreements
As noted previous ly, approx imate ly 3000 residences are e l i g i b l e for yard sampl ing and analysis as
part of Phase III. An e l ig ib l e residential property is any property located within the study
boundaries (See F i g u r e 1-2) that has not already had yard s o i l s measured for arsenic and lead as
part of Phases I and II (UOS 1998a, 1998b). Writ t en authorization to sample the yard soil must
be granted by the property owner prior to sampling. The general process for obtaining and
maintaining documentation on property access authorization is summarized in the f o l l o w i n g
subsections. S p e c i f i c d e t a i l s for obtaining access agreements are provided in the standard
operating procedures ( S O P s ) ( A p p e n d i x E).
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In the event that a residence is selected for supplemental sampl ing , separate access agreements
will be obtained prior to collect ion of any additional samples. If access inside the residence is
necessary (e.g., for co l l e c t i on of indoor dust sample s) and the proper ty owner is not the resident,
written authorization from the renter/leaser allowing access inside the home must also be obtained
and recorded.
3.2.1 Obtaining Access Agreements
Two methods, implemented in a staged fashion, will be employed in an e f f o r t to obtain access
authorization from as many e l ig ib l e residential properties as possible. These methods are: a)
site-wide mai l ing; and b) door-to-door interviews.
3.2.1.1 S i t e - W i d e Mail ing
List of Addres s e s
An attempt will be made to contact all property owners and/or residents within the study by U . S .
mail to inform each of the plans for the VBI70 Phase III sampling. A current (1998) database
containing all tax assessor data for the study area will be purchased. T h i s information will be
used to obtain the most current property owner and address data available. A f t e r receipt of the
database, a copy of the raw database will be stored with data management personnel. The raw
database will then be refined as f o l l o w s :

• Remove any properties that are outside of the study boundaries
Remove all addresses within the study boundaries for which adequate sampling
data are currently available

The revised database (termed the Access Agreement DB) will be forwarded to MK to begin
compiling a list of residences to include on the mailing list. A f t e r the mailing list is compiled,
U S E P A will prepare the components of each letter. Because there is a large popula t ion of
Spanish-speaking residents within the VBI70 site, all documentation prepared for distribution to
the publ ic must be available in both Spani sh and English versions.
Informat ion to be Distributed
The f o l l o w i n g information will be distributed to each re s ident/proper ty owner:

• Cover letter
Phase III S a m p l i n g Fact Sheet

• Access agreement form
• S e l f - a d d r e s s e d stamped envelope
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Examples of the cover letter, the fact sheet, and the access agreement are provided in the SOP
( A p p e n d i x E). In addition, a letter from community representatives will also be included in the
materials distributed to area residents.
Updat e s /Corre c t i on s to Access Agreement Database
In some cases, the database obtained f rom 1998 tax assessor data may not r e f l e c t recent changes
in property ownership, and maybe inaccurate or incomplete regarding the type of bui lding
(residential, commercial) at s p e c i f i ed addresses. There fore , as f i e l d work is undertaken and more
accurate information is obtained, updates to the Access Agreement DB will be incorporated.
3.2.1.2 Door-to-Door Recruitment
In cases where no response is received f o l l o w i n g the site-wide mailing (see above), a team of two
p e o p l e will visit each residence in order to attempt to obtain authorization for soil sampling
access. Due to the large number of Spanish-speaking citizens residing in the study area, at least
one member of the interviewing team must be bilingual (Spani sh and English). Each team will
have available and will provide to each resident contacted the same set of informat ion and
authorization forms that were distributed by mail. The team will describe the goal of the projec t
and clearly state the need for property access. A d d i t i o n a l l y , the team will explain that
authorization onto the property must be given by the property owner. If access is granted, the
agreement form will be signed and given to the interviewing team. Authorized members of MK's
data entry team will update the Access Agreement DB to indicate whether access was approved or
denied as responses are received by the interviewing teams.
3.2.1.3 F o l l o w - u p Mai l ing s and Recruitment Activi t i e s
F o l l o w - u p mailing or door-to-door visits may be implemented at either the soil or indoor dust
sampling activities. The RPM will decide whether additional recruitment activities are necessary
af t er receiving the results of the participation rates for each recruitment stage.

3.2.2 Documentation
Recruitment
A cumulative list of all residences that have received mailings and that have been visited will be
maintained. T h i s list will document the date when a le t t er was sent, and the date(s) and time(s)
when house visits were per formed, along with a record of the outcome (no response,
authorization, re fu sal).
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Access Agreements
All signed access agreements will be maintained in a bound logbooks (e.g., three-ring binders).
The original signed forms must be placed in a binder and paginated (sequent ia l ly numbered) as
each new agreement form is received. Data f i e l d s that track when access agreement letters are
distributed and when access agreement forms are received will be included and updated in the
Access Agreement DB in accord with procedures outlined in the DMP (Sec t i on 5.0).
3 . 3 Phase I I I F i e l d S a m p l i n g
A f t e r authorization for proper ty access is granted by a s u f f i c i e n t number of proper ty owners to
make f i e l d implementation e f f e c t i v e , the f i e l d crew will be assembled. The f i e l d crew will be
comprised of a F i e l d Project Leader (FPL) who will supervise all f i e l d activities, a F i e l d Quality
Assurance Coordinator (FQAC) who will ensure that f i e l d activities are implemented in accord
with projec t requirements and f i e l d samplers (8 teams of two) who are experienced in sampling
methods s t ipu la t ed for this p r o j e c t . F i e l d sampl ing activities contained within this p r o j e c t p lan for
the Phase III inves t igation have been divided into three major components: residential surface
soil, indoor dust sampling and al ley sampling. Each of these components are described in the
f o l l o w i n g subsections. Each subsection contains the f o l l o w i n g information (as a p p l i c a b l e ) .
References in parentheses refer to components required by the U S E P A guidelines for
development of a Quality Assurance Project Plan ( Q A P P ) ( U S E P A 1998).

• I d e n t i f i c a t i o n of S a m p l e Locations (B1)
• Measurement of F i e l d Parameters (B 1)
• S a m p l i n g Method Requirements (B2)
• S a m p l i n g Protocols (B2)
• F i e l d Documentation (B3)
• Analytical Method Requirements (B4)
• S a m p l e Preparation (B4)
• Analyt i ca l Methods (B4)
• Detection Limit Requirements (B4)

Other key information pertaining to quality assurance/quality control procedures necessary for
successful implementation of the investigations are outlined in the QAPP (Sec t i on 4.0).
3.4 Residential Yard S o i l s
Residential yard soils will be collected at each residential property for which access has been
granted by the property owner. Because residential yard sample s will be co l l e c t ed outside of the
home, no appointments to schedule sampl ing events are required.
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3.4.1 Residence I d e n t i f i c a t i o n
The f i e l d team will be provided with the street address for each residence to be sampled. The
f i e l d team will car e fu l ly confirm that they have located the sp e c i f i ed residence by confirming that
the street number and name match. Whenever po s s i b l e , verbal confirmation of the addres s will be
obtained by speaking to the resident.
3.4.2 I d e n t i f i c a t i o n and Col l e c t i on of Yard Soi l S a m p l e s
All yard soil samples will be co l l ec ted in accord with the Residential S o i l S a m p l i n g for Yard and
Alleyway S o i l s SOP # I S S I - V B I 7 0 - 0 2 Revision 0 ( A p p e n d i x E). In brief, surface soils (0-2
inches) will be collected at each of 30 sub-locations at each residence, and these 30 sub-samples
(grab sample s) will be combined in the f i e l d into three composite samples. The de tai l s for
i d e n t i f i c a t i o n and placement of the grab sample locations at each residence is provided in the SOP
( A p p e n d i x E) and are summarized below. The FPL or designate will be trained in this procedure
in order to ensure repl icable sampling assignment. There are four major steps in grab sample
location id en t i f i ca t i on . They are:

• Draw a f i e l d diagram of the property and its major components approximate ly to
scale

• Estimate the samplable area in the yard
• Divide the samplable yard into 5 subsections
• Place 6 f l a g s in each subsection

F i e l d Diagram
The FPL or designate will visit a residence at the time of sampling to assign the sampling scheme.
The FPL will pace off the major attributes of the residence (e.g., dimensions of the property
boundary, house, garage, driveway, etc.) and prepare a f i e l d diagram to approximate scale (± 5
f e e t on each measurement). The goal is not have a drawing to scale, but instead to have an
estimate of the total samplable area in the residential yard. Figure 3-2 provides an example of a
typical residence at the VBI70 site that has been drawn on a grid.
Estimate the Area in the Yard
The total area of the yard that is available for sampling will be estimated by counting the number
of squares (grids) that comprise the yard. The total number of squares will be estimated to the 1A
square. In the example (Figure 3-2), the samplable area is approx imate ly 45 squares.
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Divide the Yard Area into Subsections
The samplable property will be divided into 5 subsections of approximately equal area using
natural boundaries such as the house, garage, s idewalk or gardens as division markers (See Figure
3-3). In the example, each subsection is made up of about 9 squares (± 1 square).
F l a g Placement in Each Subsection
As discussed previously, a total of 30 samples will be i d e n t i f i e d using marker f l a g s of any three
d i f f e r e n t colors (e.g., 10 red, 10 blue and 10 yellow). Six (6) marker f l a g s (2 red, 2 blue and 2
yel low) will be used to i d e n t i f y each sample location within a subsection. As seen in Figure 3-3,
the locations of each marker f l a g should be approximately equidistant from the other f l a g s within
each subsection. A d d i t i o n a l l y , each color f l a g should be alternately placed so that same color
marker f l a g s are not clustered.
Yard S o i l S a m p l i n g
The f i r s t 10-point composite will be col lec ted by combining the sample s at f l a g s of similar color
(e.g., red). Grab samples will be collected from the 0-2 inch soil horizon approximately 3-6
inches from each marker f l a g . Each sample will be collected using a clean coring tool (3-inch
diameter) ( A p p e n d i x E). Each grab sample marked by a red f l a g will be placed into a single
ziplock bag and labeled in accord with the S a m p l e I d e n t i f i c a t i o n and Tracking SOP# ISSI-VBI70-
01 Revision 0 ( A p p e n d i x E). Because property sizes and obstacles present at each residence may
vary s ign i f i can t ly , actual sample locations will be id en t i f i ed using a diagram that will be drawn
for each individual property sampled. If obstructions are present at the intended sampling
locations (e.g., sidewalk, shed, garden, etc.), the sample point should be o f f s e t so that a surficial
yard soil may be collected, then the actual sample location must be correctly documented on the
f i e l d diagram. The second and third 10-point composite samples will be co l l e c t ed in identical
fashion but by sampl ing next to the blue and yel low f l a g s , respectively.
If d i sposable sampling equipment is not used during the sampling event, decontamination
procedures must be performed before that equipment may be reused. Decontamination must be
performed between collection of composite samples in accord with procedures outlined in Section
3.9 and the soil sample collection SOP ( A p p e n d i x E).
Each f i e l d team will carry a three-ring binder that holds the VBI70 S o i l S a m p l e Data Sheet s
(Figure 3-4). These binders will only contain the paperwork necessary to complete a single day of
sampling. One data sheet will be completed for each residence, since the data recorded at each
property are appl i cab l e to each of the three composites collected at that property. Any deviations
from standard pro t o co l s or notable events (e.g., rainy weather, etc.) should be entered in the
section for "Notes". The f i e l d team leader will sign the form when sampling is complete and all
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data are entered onto the form. The f i e l d team will not proceed to the next residence until sample s
are stored in a cooler and paperwork is complete .
At the end of each day of sampl ing the f i e l d teams will return to the S i t e O f f i c e to check-in
samples , paperwork and unused sample labels . S a m p l e s will be locked and stored under chain-of-
custody until they are forwarded for sample preparation and analysis.
3.4.3 F i e l d Documentation
Each sampl ing team will maintain two f orms of f i e l d documentation. As discussed above, each
team will have a binder containing all f i e l d data sheets. A d d i t i o n a l l y , each team will carry a
bound f i e l d l ogbook (not a three-ring binder). I n f o r m a t i o n contained in this log includes the
f o l l o w i n g :

S a m p l e date
• S a m p l e team ID
• Names of sample team members
• Weather conditions
• Time sampling begun each day
• Time sampling concluded each day
• Any information that is not limited to a single residence (e.g., deviations to

sampl ing p r o t o c o l s )
• Signature of d a t a l o g g e r .

T h i s l ogbook will be maintained d a i l y during sampl ing activities.
3.4.4 S a m p l e Preparat ion
A f t e r composite soil samples have been co l l e c t ed , they will be submitted under chain-of-custody
for sample preparation. S a m p l e preparation will be performed in accord with the S a m p l e
Preparation for XRF Analysi s SOP Revision 0 ( A p p e n d i x E).
Preparation of Bulk S a m p l e s
In br i e f , all composi te sample s f rom the f i e l d (referred to as "raw" f i e l d s a m p l e s ) will be air-dried
and sieved to remove material larger than 2 mm using a #10 s tainle s s steel sieve. The entire mass
of each entire raw sample will be sieved in this way. Any material not pas s ing through the 2 mm
sieve will be d i spo s ed of as IDW. A f t e r sieving, the sample pas s ing the sieve (now referred to as
the "bulk" sample) is placed into a new z ip lock bag that is labeled with the original sample ID
number, except that the s u f f i x is "B" (for bulk) rather than "R" (for raw). From this bag, a 10-g
sample is removed and placed in a new ziplock bag, labeled with the sample ID ( s u f f i x = R) and

Vasquez & I-70\Proj e c t Plans\Phase I I I \ D o c u m e n t 3-7



Vasquez Boulevard & 1-70
Phase III F i e l d Investigation__________________________________DRAFT - Do Not Cite

forwarded to the XRF analyst for testing. A record of all air-drying and sieving procedures must
be documented in the F i e l d S a m p l e Preparation Logbook (Figure 3-5). Informat i on such as the
sample ID, date of sample preparation, sieve size and the duration of air drying will be included in
the log.
Preparation of Fine S a m p l e s
Sele c t ed bulk samples will be id en t i f i ed for a second sieving s tep in order to isolate a fraction of
f ine par t i c l e s for analysis. T h i s s t ep will be performed to confirm expectation that arsenic and lead
levels are not s igni f i cant ly d i f f e r e n t in the bulk and f ine fractions. T h i s step will be performed for
about 60-90 residences. These residences will be selected so that soil concentrations span the
range of reported metals concentrations.
The f ine sample is prepared by removing a portion of the bulk sample (about 100 g) and sieving
through a #60 stainless steel sieve. A f t e r sieving, the material that does not pass through the
screen is di sposed of as I D W , and the material that does pass through the screen is placed into a
new ziplock bag labeled with the original sample ID number and the s u f f i x "F" (for f ine). A 10-g
portion of the f i n e material is removed and placed in a new ziplock bag, labeled with the sample
ID ( s u f f i x = F) and forwarded to the XRF analyst for testing.
Decontamination
If d i s po sab l e sieves or other equipment are not used during sample preparation, decontamination
procedures must be performed before the tools or equipment may be reused. Decontamination
must be performed between samples sieved in accord with procedures outlined in Sec t ion 3.9 and
the sample preparation SOP ( A p p e n d i x E).
OA/OC S a m p l e s
At the appropriate frequency ( S e e Section 4.0) or as directed by the F Q A C , QC samples such as
s p l i t s or blind standards are inserted into the sample stream. These samples will be logged into
the F i e l d QC S a m p l e Logbook (Figure 3-6 and 3-7) and assigned a sample ID. T h i s document is
a bound (not a three-ring binder) logbook maintained by the sample preparation technician. The
appropriate sample ID numbers and labe l s will be checked-out f rom the FPL.
S a m p l e preparation must be performed by a technician who will not perform XRF analysis
because samples submitted for XRF analysis must be blind. That is, the sample stream will
include both investigative samples as well as blind QC samples. Every e f f o r t must be made to
maintain sample anonymity.
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3.4.5 Analyt ical Method Requirements
Arsenic and lead t e s t ing will be per formed on all residential soil samples using XRF, provid ing
the chosen XRF methodo logy can achieve the project-required de tec t ion l i m i t s (See S e c t i o n 4.0).
A method detection limit study for the chosen instrumentation and pro f i c i ency tests for all
analysts who will work on the VBI70 Phase III projec t must be provided to U S E P A before
analysis of any f i e l d samples may proceed. XRF analysis will be performed in accordance with
the SOP ( A p p e n d i x E).
3.5 I n d o o r Dust S a m p l e s
As discussed in Sec t i on 2.0, indoor dust sample s will be c o l l e c t ed during the Phase III to obtain
more information about the s i t e- spec i f i c soil:dust ratio at the VBI70 site. T h i s section outlines the
de ta i l s for f i e l d col lect ion of indoor dust samples.
3.5.1 I d e n t i f i c a t i o n of I n d o o r Dust S a m p l e s
A minimum of 60 and a maximum of 90 residences will be i d e n t i f i e d for indoor dust collection.
Locations for collect ion of indoor dust will be s trat i f i ed to achieve spatial representativeness and
to ensure a wide dynamic range in metals concentrations in yard soil. S t r a t i f i c a t i o n will be
assigned based on re sul t s of res idential yard soil measurements and the location of each residence.
About 10-15 sampl ing locations will be selected from each of the six neighborhoods that make up
the VBI70 site. Locations will be selected to include approximately equal numbers of samples
from properties with soil arsenic concentrations in each of the f o l l o w i n g ranges: low (<100
m g / k g ) , medium (100-300 m g / k g ) and high (>300 mg/kg). S p e c i a l priority will be given to
proper t i e s with the highest contamination l eve l s (e.g., >500 mg/kg), since these locations are
e spec ial ly h e l p f u l in de f in ing the relationship between soil and dust.
3.5.2 S c h e d u l i n g Dust S a m p l i n g
A f t e r residences are i d e n t i f i e d for indoor dust sampl ing based on yard soil l evel s and proximal
location, each resident must be recruited. At the time of recruitment, the sampling teams will
attempt to obtain authorization to collect dust samples immediately. These impromptu visits will
reduce the chance that a resident will vacuum the carpet prior to sample col lec t ion. Since this
method of recruitment may not be entirely s u c c e s s f u l , appointments to visit prospec t ive homes
may be necessary. The Indoor Dust Col l e c t i on SOP ISSI-VBI70-03 Revision 0 ( A p p e n d i x E)
s t ipula t e s that residents may not vacuum their home for at least seven days prior to sampling,
therefore appointment s must be made at minimum seven days in advance and clear instructions to
avoid vacuuming the home must be given. All scheduled appointment s must be entered into the
Indoor Dust Schedul ing Logbook, which is a bound (not a three-ring binder) log of dai ly
appointments (Figure 3-8).
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Missed A p p o i n t m e n t s
Once an appointment for indoor dust sampling is made, the f i e l d team will visit the residence at te
appointed time to collect the sample. In the event that no one answers the door, the f i e l d team
will call the resident using a mobile phone. The team will remain at the residence for at least 15
minutes in case the resident is running late. A f t e r 15 minutes has passed without response f rom
the resident, the f i e l d team will leave a note on the door reminding about the missed appointment
and a phone number to call to reschedule the appointment. Residents will be rescheduled only
once. If the resident misses 2 scheduled appointment s , this will be interpreted as part ic ipant
withdrawal and another residence will be selected.
3.5.3 C o l l e c t i o n of I n d o o r Dust S a m p l e s
All indoor dust samples will be col lected in accord with the S a m p l i n g for Indoor Residential Dust
SOP #ISSI-VBI70-03 Revision 0 ( A p p e n d i x E). In br i e f , one composite dust samples will be
collected at each residence using a high-volume vacuum collect ion device. The composite sample
will consist of 8-14 sub-samples (each covering about 4 square f e e t ) taken from living areas
(termed l iving spaces) of the home where the residents are most l ike ly exposed including:
bedrooms, f a m i l y and/or television rooms, kitchens, hallways and entryways. A minimum 1-g
dust sample is required before sampling may be considered complete. If a 1-g sample is not
co l l e c t ed using the pro t o co l s outlined in the SOP, additional t e m p l a t e s should be co l l ec ted from
appropriate living areas until s u f f i c i e n t mass is collected. The composite samples will be c o l l e c t e d
into a bo t t l e s that will be covered with a cap and labeled in accord with the S a m p l e I d e n t i f i c a t i o n
and Tracking SOP# ISSI-VBI70-01 Revision 0 ( A p p e n d i x E).
All reusable indoor dust sampling equipment (e.g., nozzle, etc.) must be decontaminated between
residences in accord with procedures outlined in Sect ion 3.9 and the dust col lec t ion SOP
( A p p e n d i x E).
Each f i e l d team will carry a three-ring binder that holds the VBI70 Indoor Dust S a m p l e Data
S h e e t s (Figure 3-9). Thes e binders will only contain the paperwork necessary to comple t e a
single day of sampling. One data sheet will be completed for each residence. Any deviations f rom
standard protoco l s or notable events should be entered in the section for "Notes". The f i e l d team
leader will sign the f orm when sampling is comple t e and all data are entered onto the form. The
f i e l d team will not proceed to the next residence until samples are stored in a cooler and
paperwork is complete.
At the end of each day of sampling the f i e l d teams will return to the S i t e O f f i c e to check-in
samples, paperwork and unused sample labels. S a m p l e s will be locked and stored under chain-of-
custody until they are forwarded to the commercial laboratory for sample preparation and
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analysis.
3.5.2 F i e l d Documentation
Each sampl ing team will maintain two f orms of f i e l d documentation. As discussed above, each
team will have a binder containing all f i e l d data sheets. A d d i t i o n a l l y , each team will carry a
bound f i e l d logbook (not a three-ring binder). Informat ion contained in this log includes the
f o l l o w i n g :

• S a m p l e date
• S a m p l e team ID
• Names of sample team members
• Time sampling begun each day
• T i m e sampling concluded each day
• Any informat ion that is not l imited to a s ingle residence (e.g., deviations to

sampl ing p r o t o c o l s )
• Signature of data l o g g e r

T h i s logbook will be maintained daily during sampling activities.
3.5.3 S a m p l e Prepara t i on
A f t e r samples have been c o l l e c t e d , they are submitted under chain-of-custody to a commercial
laboratory sample preparation and analysis. S a m p l e s will be sieved to remove fore ign ob j e c t s
such as lint or hair using a 150 um screen. An acid digest ion is then performed on the f ine s
f rac t i on of the dust sample. S a m p l e d ige s t ions will be per formed in accord with U S E P A S W - 8 4 6
Method 3050/3051 ( A p p e n d i x E).
3.5.4 Analyt i ca l Method Requirements
Arsenic and lead testing will be performed on all indoor dust samples using either GFAA or I C P -
MS, providing the chosen m e t h o d o l o g y can achieve the project-required de t e c t ion l imi t s ( S e e
S e c t i o n 4.0). A method detec t ion limit study for the chosen instrumentation and p r o f i c i e n c y t e s t s
for all analyst s who will work on the V B I 7 0 Phase III p r o j e c t must be provided to U S E P A be f or e
analysis of any f i e l d samples may proceed. GFAA or ICP-MS analysis will be per formed in
accordance with U S E P A SW-846 Methods 7060/7421 or 6020, respectively ( A p p e n d i x E).
3.6 A l l e y S a m p l e s
A subset of unpaved alleyways that exist within the study area will be characterized for arsenic
and lead l ev e l s in sur f i c ia l so i l s as part of the Phase II f i e l d investigation. Detai l s of the f i e l d
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activities are summarized in the sections below.
3.6.1 I d e n t i f i c a t i o n and Col l e c t i on of Alleyway Soi l S a m p l e s
Because the Phase III investigation of alley soils is a p i l o t study, not all alleyways within the
Phase III study area will be sampled. Rather, about 4-6 alleyways will be chosen for
characterization. A l l e y s to be sampled will be selected based on results of the residential soil
sampling phase of the f i e l d investigation. Preference will be given to alleys that are adjoined by
mul t ip l e properties that have been sampled, and where at least one of the properties is clearly
impacted by arsenic (e.g., mean value is greater than 200 rng/kg). A total of 4-6 alleys will be
i d e n t i f i e d , each consisting of one city block.
Prior to sampling the F Q A C or designate will provide maps that i d e n t i f y the chosen alleyways
and individual sample locations. The map will be generated using GIS tools and will serve to
i d e n t i f y and document sample locations. Grab sample locations will be placed along a center
transect of each residential property along the alleyway, three samples will be collected across the
alley. Approx imat e ly thirty grab samples for the entire block where each transect will be located
in the alley at the approximate center of each residential property (see Figure 3-10). The three
samples are located at each transect, one in the center and two sides of the alley. The two side
locations are about 2 fee t from the property line of residences that border the alleyway.
The FPL will i d e n t i f y the actual sampling locations using the map and by placing marker f l a g s at
appropriate locations. If obstructions are present at the intended sampling locations, the sample
point should be o f f s e t so that an alley soil may be co l l e c t ed, then the actual sample location must
be correctly documented on the f i e l d diagram. All alleyway soil samples will be collected in
accord with the Residential Soil Sampl ing for Yard and Alleyway S o i l s SOP # I S S I - V B I 7 0 - 0 2
Revision 0 ( A p p e n d i x E). In brief, surface soils (0-2 inches) will be collected at all sample
locations. Grab samples will be collected from the 0-2 inch soil horizon approximately 3-6 inches
from each marker f l a g . Each sample will be collected using a clean coring tool (3-inch diameter)
( A p p e n d i x E). The grab samples will be co l l ec ted into a z ip lock bag and labeled in accord with
the S a m p l e I d e n t i f i c a t i o n and Tracking SOP# I S S I - V B I 7 0 - 0 1 Revision 0 ( A p p e n d i x E).
If d i spo sab l e sampling equipment is not used during the sampling event, decontamination
procedures must be performed before that equipment may be reused. Decontamination must be
performed between collection of composite samples in accord with procedures outlined in Section
3.9 and the a l l ey soil sample collection SOP ( A p p e n d i x E).
Each f i e l d team will carry a three-ring binder that holds the VBI70 Alleyway Soil S a m p l e Data
Sheets (Figure 3-11). The s e binders will only contain the paperwork necessary to complete a
single day of sampling. One data sheet will be completed for each alley. Any deviations from
standard protocols or notable events (e.g., rainy weather, etc.) should be entered in the section for
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"Notes". The f i e l d team l eader will sign the form when sampl ing is c ompl e t e and all data are
entered onto the form. The f i e l d team will not proceed to the next a l l e y until sample s are stored in
a cooler and paperwork is complete.
At the end of each day of s ampl ing the f i e l d teams will return to the S i t e O f f i c e to check-in
sample s , paperwork and unused sample labe l s . S a m p l e s will be locked and stored under chain-of-
custody until they are forwarded for sample preparation and analysis.
3.6.2 F i e l d Documentat ion
Each sampl ing team will maintain two forms of f i e l d documentation. As di scus sed above, each
team will have a binder containing all f i e l d data sheets. A d d i t i o n a l l y , each team will carry a
bound f i e l d l ogbook (not three-ring binder). I n f o r m a t i o n contained in this log includes the
f o l l o w i n g :

• S a m p l e date
• S a m p l e team ID
• Names of sample team members
• Weather condi t ions
• T i m e sampl ing begun each day
• T i m e sampl ing concluded each day
• Any information that is not l imited to a s ingle residence (e.g., deviations to

s a m p l i n g p r o t o c o l s )
Signature of data l ogger

T h i s l ogbook will be maintained da i ly during sampl ing activities.
3.6.3 S a m p l e Preparat ion
A f t e r samples have been c o l l e c t e d , they are submitted under chain-of-cus tody for sample
preparation. S a m p l e preparat ion will be sieved through a 2 mm screen to prepare a bulk frac t i on
in the same way as yard s o i l s , in accord with the S a m p l e Preparation for XRF Analy s i s SOP
Revision 0 ( A p p e n d i x E).
At the appropr ia t e frequency ( S e e Sec t i on 4.0) or as directed by the F Q A C , QC sample s such as
s p l i t s or blind standards are inserted into the sample stream. T h e s e samples will be l o g g e d into
the F i e l d QC S a m p l e Logbook ( F i g u r e 3-6) and assigned a sample ID. T h i s document is a bound
(not a three-ring binder) l ogbook maintained by the sample preparation technician. The
appropr ia t e sample ID numbers and labe l s will be checked-out f r om the F P L . A sample data
sheet will be generated for the QC sample s in the same manner as for the f i e l d samples .
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S a m p l e preparation must be performed by a technician who will not per form XRF analysis
because samples submitted for XRF analysis must be blind. That is, the sample stream will
include both investigative samples as well as blind QC samples. Every e f f o r t must be made to
maintain sample anonymity.
3.6.4 Analytical Method Requirements
Arsenic and lead testing will be performed on all alley soil samples using XRF, providing the
chosen XRF methodology can achieve the project-required detection limits (See Section 4.0). A
method detection limit study for the chosen instrumentation and pro f i c i ency tests for all analysts
who will work on the VBI70 Phase III project must be provided to U S E P A before analysis of any
f i e l d samples may proceed. XRF analysis will be performed in accordance with the SOP
( A p p e n d i x E).
3.7 S c h o o l s and Parks
Table 2-1 li s t s all schools and parks within the study area and id en t i f i e s whether or not they have
been sampled yet. As mentioned previously, any schools or parks that have been sampled
previously will not be re-investigated during Phase III..
3.7.1 I d e n t i f i c a t i o n and C o l l e c t i o n of Soi l S a m p l e s at S c h o o l s and Parks
The s p e c i f i c number and location of samples planned for collection at each school and park
included in Phase III f i e l d investigations are not summarized here, but will be detailed in an
addendum to the Project Plan at a later date. A s p e c i f i c sampling design for each school or park
will be prepared to ensure that the sample locations adequately cover each individual property.
All surface soil samples will be col lec ted at schools and parks in accord with the Residential Soi l
S a m p l i n g for Yard and Alleyway S o i l s SOP # I S S I - V B I 7 0 - 0 2 Revision 0 ( A p p e n d i x E). In br i e f ,
surface soils (0-2 inches) will be col lec ted at the frequency sp e c i f i ed for each property. The FPL
or des ignate will assigned sampling locations as s p e c i f i e d by the addendum and will complete the
f o l l o w i n g activities:

• Draw a f i e l d diagram of the property and its major components approximate ly to
scale

• Place marker f l a g s at the property in the approximate spe c i f i ed location
F i e l d Diagram
The FPL will pace off the major attributes of the residence (e.g., dimensions of the property
boundary, playground, etc.) and prepare a f i e l d diagram to approximate scale (± 5 f e e t on each
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measurement). The goal is not have a drawing to scale, but instead to have an estimate of the total
samplable area at the property.
F l a g Placement in Each Subsection
As discussed previously, sample locations will be id en t i f i ed using marker f l a g s of any three
d i f f e r e n t colors (e.g., red, blue and yel low). The locations of each marker f l a g should be
approximate ly equidistant from the other f l a g s at the property. A d d i t i o n a l l y , each color f l a g
should be al ternately placed so that same color marker f l a g s are not clustered.
S o i l S a m p l i n g
Grab samples will be collected from the 0-2 inch soil horizon approximate ly 3-6 inches from each
marker f l a g of similar color (e.g., red). Each sample will be co l l e c t ed using a clean coring tool (3-
inch diameter) ( A p p e n d i x E). Each grab sample marked by a red f l a g will be placed into a single
ziplock bag and labe led in accord with the S a m p l e I d e n t i f i c a t i o n and Tracking SOP# ISSI-VBI70-
01 Revision 0 ( A p p e n d i x E). Because property sizes and obstacles present at each residence may
vary s ign i f i can t ly , actual sample locations will be id en t i f i ed using a diagram that will be drawn
for each individual property sampled. If obstructions are present at the intended s a m p l i n g
locations (e.g., sidewalk), the sample point should be o f f s e t so that a surficial soil may be
c o l l e c t ed , then the actual sample location must be correctly documented on the f i e l d diagram.
Other composite samples will be collected in an identical fashion but by sampling next to the blue
and ye l low f l a g s , respectively.
If d i spo sab l e sampling equipment is not used during the sampl ing event, decontamination
procedures must be performed before that equipment may be reused. Decontamination must be
performed between collection of composite samples in accord with procedures outlined in Sec t i on
3.9 and the soil sample co l l e c t ion SOP ( A p p e n d i x E).
Each f i e l d team will carry a three-ring binder that ho ld s the VBI70 S o i l S a m p l e Data S h e e t s
(Figure 3-4). These binders will only contain the paperwork necessary to complete a single day of
sampling. One data sheet will be completed for each school or park, since the data recorded at
each property are app l i cab l e to each of the three composites col lected at that property. Any
deviations from standard protocols or notable events (e.g., rainy weather, etc.) should be entered
in the section for "Notes". The f i e l d team leader will sign the form when sampl ing is complete
and all data are entered onto the form. The f i e l d team will not proceed to the next property until
samples are stored in a cooler and paperwork is complete.
At the end of each day of sampling the f i e l d teams will return to the S i t e O f f i c e to check-in
samples, paperwork and unused sample labels . S a m p l e s will be locked and stored under chain-of-
custody until they are forwarded for sample preparation and analysis.
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3.7.2 F i e l d Documentation
Each sampling team will maintain two forms of f i e l d documentation. As discussed above, each
team will have a binder containing all f i e l d data sheets. A d d i t i o n a l l y , each team will carry a
bound f i e l d logbook (not a three-ring binder). Informat i on contained in this log includes the
f o l l o w i n g :

• S a m p l e date
• S a m p l e team ID
• Names of sample team members

Weather conditions
• Time sampl ing begun each day
• Time sampl ing concluded each day
• Any information that is not limited to a single property (e.g., deviations to

sampling pro to co l s)
Signature of data l o g g e r

This logbook will be maintained daily during sampling activities.
3.7.3 S a m p l e Preparat ion
A f t e r composite soil samples have been co l l e c t ed , they will be submitted under chain-of-custody
for sample preparation. S a m p l e preparation will be per formed in accord with the S a m p l e
Preparation for XRF Analys i s SOP Revision 0 ( A p p e n d i x E).
Preparation of Bulk S a m p l e s
In br i e f , all composi te sample s f r om the f i e l d (referred to as "raw" f i e l d sampl e s) will be air-dried
and sieved to remove material larger than 2 mm using a #10 stainless steel sieve. The entire mass
of each entire raw sample will be sieved in this way. Any material not passing through the 2 mm
sieve will be d i spo s ed of as I D W . A f t e r sieving, the sample pas s ing the sieve (now referred to as
the "bulk" sample) is placed into a new ziplock bag that is labeled with the original sample ID
number, except that the s u f f i x is "B" (for bulk) rather than "R" (for raw). From this bag, a 10-g
sample is removed and placed in a new z ip lo ck bag, labeled with the sample ID ( s u f f i x = R) and
forwarded to the XRF analyst for te s t ing. A record of all air-drying and sieving procedures must
be documented in the F i e l d S a m p l e Preparation Logbook (Figure 3-5). Information such as the
sample ID, date of sample preparation, sieve size and the duration of air drying will be included in
the log.
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Preparation of Fine S a m p l e s
S e l e c t e d bulk samples will be i d e n t i f i e d for a second sieving step in order to isolate a fract ion of
f ine part ic le s for analysis. T h i s step will be performed to confirm expectation that arsenic and lead
levels are not s i gn i f i can t ly d i f f e r e n t in the bulk and f ine fractions. T h i s s tep will be performed for
about 60-90 residences. These residences will be selected so that soil concentrations span the
range of reported metals concentrations.
The f i n e sample is prepared by removing a portion of the bulk sample (about 100 g) and sieving
through a #60 stainless steel sieve. A f t e r sieving, the material that does not pass through the
screen is disposed of as I D W , and the material that does pass through the screen is placed into a
new z ip l o ck bag labeled with the original sample ID number and the s u f f i x "F" ( f o r f ine). A 10-g
portion of the f i n e material is removed and placed in a new ziplock bag, labeled with the sample
ID ( s u f f i x = F) and forwarded to the XRF analyst for testing.
Decontamination
If d i spo sab l e sieves or other equipment are not used during sample preparation, decontamination
procedures must be performed be fore the t oo l s or equipment may be reused. Decontamination
must be performed between samples sieved in accord with procedures outlined in Section 3.9 and
the sample preparation SOP ( A p p e n d i x E).
OA/OC S a m p l e s
At the appropriate frequency (See Sect ion 4.0) or as directed by the F Q A C , QC samples such as
s p l i t s or blind standards are inserted into the sample stream. The s e samples will be l ogged into
the F i e l d QC S a m p l e Logbook (Figure 3-6 and 3-7) and assigned a sample ID. T h i s document is
a bound (not a three-ring binder) logbook maintained by the sample preparation technician. The
appropriate sample ID numbers and label s will be checked-out from the F P L .
S a m p l e preparation must be performed by a technician who will not per form XRF analysis
because samples submitted for XRF analysis must be blind. That is, the sample stream will
include both investigative samples as well as blind QC samples. Every e f f o r t must be made to
maintain sample anonymity.
3.7.4 Analytical Method Requirements
Arsenic and lead test ing will be performed on all soil samples using X R F , providing the chosen
XRF methodology can achieve the project-required detection l imit s (See Section 4.0). A method
detec t ion limit study for the chosen instrumentation and pro f i c i ency te s t s for all analysts who will
work on the VBI70 Phase III projec t must be provided to U S E P A before analysis of any f i e l d
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samples may proceed. XRF analysis will be performed in accordance with the SOP ( A p p e n d i x
E).
3.8 S a m p l e I d e n t i f i c a t i o n
Every f i e l d and QC sample collected during this investigation will be id en t i f i ed with a unique
sample i d e n t i f i c a t i o n number (sample ID). The sample ID consis t s of 3 elements as described
below. Comple t e detai l s about the sample ID are provided in the S a m p l e I d e n t i f i c a t i o n and
Tracking SOP ISSI-VBI70-01 Revision 0 ( A p p e n d i x E).

PHASE. All labels will begin with the number "3" to indicate that the sample is derived
from Phase III of the study.
NUMBER. Each label will include a unique i d e n t i f i c a t i o n number. T h i s number will be a
5-digi t sequential number starting with "00001" and progres s ive ly increasing until the
final sample has been collected or tag number "99999" has been reached.
S A M P L E P R E P A R A T I O N . S a m p l e s will be categorized based upon the sample
preparation performed. Categories include, but are not limited to the f o l l o w i n g . The
sample preparation nomenclature may be expanded as needed in the future providing they
are approved by the Project Database Manager or designate.

R Raw sample. Original sample collected during Phase III which is
unprocessed.

B Bulk fraction. The bulk soil fract ion (sieved to < 2 mm).
F F i n e fract ion. The f ine soil f rac t i on (sieved to < 250 um).

Thus , "3-00001-R" and "3-12846-F" represent po s s i b l e sample numbers col lec ted during Phase
III. T h i s type of sample ID is not "self-reading" (the sample location or QC type cannot be
interpreted by reading the sample ID) and has been designed so that sample anonymity may be
maintained through laboratory analysis.
3.9 S a m p l e H a n d l i n g and C u s t o d y Requirements (B3)
At the end of each day, the f i e l d team returns the samples and the data sheets to the FPL who
reviews the f orms for completeness and accuracy. If no omissions are noted, the f i e l d team is f r e e
to leave for the day. If problems are noted, these must be resolved and corrected before the team
leaves the site. If corrections are made to the f i e l d notes or data sheets, the f i e l d team member
will draw a s ingle line through the mistake and initial and date the correction. When the forms are
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complete and accurate, the FPL signs and dates the forms. All forms are placed in a three-ring
binder (the Master Fie ld Logbook) in numerical order by sample ID. One placed into the Master
F i e l d Logbook, the forms are immediately paginated (sequentially numbered). Data from the data
collection forms are entered into the projec t database in accord with procedures outlined in the
DMP (Sect ion 5.0).
Sample s must be kept under strict chain-of-custody at all times. Chain-of-custody (COC)
procedures are outlined in the attached SOPs ( A p p e n d i x E). An example COC form is provided
as Figure 3-12.
3.10 Decontamination Procedures
Decontamination is de f ined as phys i ca l ly removing inorganic contaminants and foreign material
(e.g., dust, oil, detergent) or altering their chemical character to nonreactive/inert substances. All
sampling devices and equipment (e.g., tubing, nozzles, coring too l s) that are planned for use to
collect samples at more that one location must be decontaminated prior to reuse. There fore ,
decontamination (decon) procedures must be rigorously f o l l owed to minimize the potential for
cross-contamination of samples.
All decon procedures shall be performed at a designated decontamination area. Thi s area should
be chosen such that environmental factors (e.g., cross-winds, d r a f t s , dus t) are minimized. Decon
procedures will be performed in accord with the Decontamination Procedures SOP (Append ix E).
3.11 S a m p l e Archives
All surface soil and dust samples collected during Phase III must be retained in a dry and secure
(locked with limited access) storage f a c i l i t y for 6 months af t er the last sample has been collected
from the study area. A portion of samples may be ident i f i ed for further characterization; therefore
samples must be stored in an organized manner such that quick retrieval is possible. All
investigative samples will be held in storage, under chain-of-custody until the Remedial Project
Manager (RPM) indicates that these samples may be disposed according to proper waste disposal
methods.
3.12 H e a l t h and S a f e t y
The contractor implementing this projec t plan will be responsible for providing and insti tuting an
approved H e a l t h and S a f e t y Plan (HASP) for this site. The HASP must contain a discussion of
sa f e ty procedures for topics including but not limited to reduction in slips, trips and f a l l s ; personal
protective equipment (PPE) that is appropriate for all aspects of the investigation; training and
certi f ications required for each activity; and measures for how to deal with contamination of
known and unknown composition, if encountered.

Vasquez & I-70\Project PlansVPhase IIKDocument 3-19



Vasquez Boulevard & 1-70
Phase III F i e l d Investigation_________________________________DRAFT - Do Not C i t e

3.13 W a s t e Generation and Management
Any waste is generated as a result of this inve s t igat ion must be d i s p o s e d in accord with F e d e r a l ,
S t a t e and local regulations. The contractor generating the waste is re sponsible for proper
management and d i s p o s a l . See A p p e n d i x E for Inve s t i ga t i on Derived Waste (IDW) protoco l s .

Vasquez & I-70\Projec t P l a n s V P h a s e I I I V D o c u m e n t 3-20



Vasquez Boulevard & 1-70
Phase III F i e l d Investigation_________________________________DRAFT - Do Not Cite

4.0 QUALITY A S S U R A N C E PROJECT PLAN
This Quality Assurance Project Plan has been prepared in accordance with U S E P A guidance
documents and presents a s p e c i f i c quality assurance and quality control ( Q A / Q C ) program
required to ensure that the re su l t s of the f i e l d invest igation s a t i s f y pro j e c t requirements (USEPA
1994a, 1996, 1998). T h i s section summarizes activities required to ensure that all technical,
operational, monitoring and reporting activities are of the highest achievable quality. S e c t i o n s
that are recommended for inclusion (by U S E P A guidance) in this portion of the projec t plan, but
that have been presented in previous sections of the document are cross-referenced in this section
for clarity and convenience.
4.1 P r o j e c t T a s k And Organization (A4)
4.1.1 Project T a s k (A4)
Project background, study objec t ives and tasks are summarized in Sect ion 1.0.
4.1.2 Projec t Organization (A4)
Key U S E P A personnel and the contractors who will part i c ipate in operations planned for
development, implementation, oversight and interpretation of data generated from the Phase III
f i e l d investigation are presented in S e c t i o n 1.0.
4.2 Problem Def in i t i on and Background (A5)
Project background and problem de f ini t ions are presented Sections 1.0 and 2.0, respectively.
4.3 Projec t T a s k Description and S c h e d u l e (A6)
Proje c t task de s cr ipt ion including study goals are presented in Sec t i on s 1.0 and 2.0. A schedule of
planned activities is will be included in the f inal pro j e c t plan.
4.4 Data Quality Objectives (A7)
The DQO process for the overall s tudy ob j e c t ive s for each of the three components presented in
this Project Plan is outlined in Section 2.0. DQO requirements that ensure data of s u f f i c i e n t
quality are obtained during this investigation are presented in the f o l l o w i n g section.

Vasquez & I-70\Projec t Plans\Phase I I K D o c u m e n t 4-1



Vasquez Boulevard & 1-70
Phase III Fie ld Investigation____________________________DRAFT - Do Not Ci t e

4.4.1 Criteria for Measurement Data (A7)
The performance criteria for measurement data generated as part of this pro j e c t will be evaluated
in terms of precis ion, accuracy, representativeness, completenes s and comparabi l i ty ( P A R C C ) .
The f o l l o w i n g sections describe PARCC criteria.
Precision: Precision is de f ined as the agreement between a set of replicate measurements without
assumption or knowledge of the true value. It is a measure of agreement among individual
measurements of the same attributes under prescribed similar conditions (e.g., spl i t samples of a
residential compos i t e so i l). Agreement is expressed as the relative percent d i f f e r e n c e (RPD) for
dupl i ca t e measurements if the reported values are s u f f i c i e n t l y above the method detection limit
(MDL) (> 5 x MDL) or the absolute d i f f e r e n c e of two values near the MDL (<5 x MDL). Where:

= | 2 ( A - B ) | x l O O %
A + B

Absolu t e d i f f e r e n c e = | A - B |
Where:

A = original concentration value of an analyte
B = d u p l i c a t e concentration value of an analyte

Accuracy: Accuracy is a measure of the closeness of individual measurements to the "true" value.
Accuracy usually is expressed as a percentage of that value. For a variety of analytical
procedures, standard reference materials traceable to or available from Nationa l I n s t i t u t e of
Standards and Technology (NIST) or other sources can be used to determine accuracy of
measurements. S p e c i f i c accuracy guide l ine s for other accuracy measurements such as calibration
verification standards are summarized in T a b l e 4-1. A d d i t i o n a l l y , criteria are detailed in the
individual S O P s or me thodo l og i e s provided in A p p e n d i x E. Accuracy will be measured as the
percent recovery (%R) of an analyte.

%R= Ax 100%
B

Where:
A = measured concentration value of an analyte
B = true (known) concentration value of an analyte

Representativeness: Representativeness is d e f i n e d as the degree to which data accurately and
pre c i s e ly describe the general characteristics of a p o p u l a t i o n or the parameter variations at a
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sampling point. It is important to determine whether samples col lec ted for this investigation are
representative at both levels and are presented in Section 2.0
Comparability: Data are comparable if collect ion techniques and measurement procedures are
equivalent for the samples within a sample set. Comparable data will be obtained by s p e c i f y i n g
standard units for physical and chemical measurements and standard procedures for sample
collect ion, processing, and analysis. See the attached SOPs ( A p p e n d i x E) for sampling and for
analytical procedures.
Comple t ene s s : Data are considered comple t e when a prescribed percentage of the total
measurements and samples that are planned are actually obtained.

Collection of Soil data: The overall goal of the study is to obtain soil data from all
residential properties in the study area that have not previously been sampled. However, it
is expected that not all property owners will grant authorization to sample at their
property. Because the part ic ipat ion rate cannot be pred i c t ed , a pre-determined
completeness goal for this aspect of the pro j e c t can not be prescribed. All attempts to
acquire access (part i c ipat ion) must be car e fu l ly documented and data gaps encountered
and the potential impact of the gaps will be discussed in the report detailing f i n d i n g s
( S e c t i o n 4.2.2). However, for propert ie s to do grant authorization to sample, the
completeness goal is 100% (i.e., samples will be co l l ec t ed at all properties granting
authorization). Within each property that grants authorization, completeness is de f ined as
col lec t ion of the s p e c i f i e d set of soil samples (3 composi te s of 10 each).
Analytical Data Produced by Laboratories; Analytical data must be valid for at least 90%
of analyzed samples. T h i s means that fewer than 10% of all analytical data generated for
each analytical method may incur a qual i f i cat ion of unusable (R qual i f i cat ion). If this
completenes s goal is not met, the analytical laboratory responsible for generating the poor
quality data must reanalyze samples without additional cost and reanalyses must adhere to
method requirements to generate valid data.

4.5 S p e c i a l T r a i n i n g Requirements and C e r t i f i c a t i o n (A8)
Personnel responsible for comple t ing this pro jec t include, but are not limited to: t ox i co log i s t s ,
chemists, g e o l o g i s t s , s tatis t icians, f i e l d samplers, data managers and GIS sp e c ia l i s t s . The s e
technically-trained personnel have been chosen to partic ipate in the investigation because they are
experienced in conducting sampling programs, chemical measurements on a variety of analytical
instrumentation and per forming interpretation of data generated from the sampl ing program.
Each person working on this projec t is responsible for attaining and maintaining appropriate
training commensurate with their area of expertise.

Vasquez & I-70\Project Plans\Phase III\Document 4-3



Vasquez Boulevard & 1-70
Phase III Field Investigation____________________________________DRAFT - Do Not C i t e

At least one member of each sampling team as well as all supervisory personnel retained for f i e l d
sampling activities must be OSHA H A Z W O P E R (Occupational S a f e t y and H e a l t h Administration
Hazardous Waste Operations and Emergency Responder) c e r t i f i ed . F i e l d sampl ing personnel
must also be fami l iar with the information contained in the pro j e c t plan and must ensure that all
p r o j e c t requirements for sampl ing are met. Likewise, all analysts must be fami l iar with the
pro j e c t plan and must ensure that all pro jec t requirements for sample preparation and analysis are
met. Prior to collect ion and/or analysis of any samples, each team member part i c ipat ing in the
f i e l d investigations must attend a "readiness review" and must show auditors that he or she is
fami l iar with and has a clear understanding of all procedures and protocol s for which that person
is responsible.
Each member of the sampl ing team must sign that he has received a copy, read and understood the
H e a l t h and S a f e t y Plan (HASP) prior to initiation of f i e l d activities. The Heal th and S a f e t y
O f f i c e r (HSO) must keep all signatures on f i l e .
4.6 Documentation and Records (A9)
Maintenance of pertinent documentation is critical for evaluating the success of the investigation.
T h i s section describes the laboratory requirements for preparing data packages for this pro j e c t . In
addition, procedures for storing and maintaining laboratory data are described in this section.
Documentation describing sample handling and custody requirements are discussed in Section 3.7
of this Pro j e c t Plan.
4.6.1 F i e l d Data (A9)
F i e l d documentation procedures are outlined in Section 3.0, the FSP.
4.6.2 Laboratory Data (A9)
Contract Laboratory Program (CLP)-like data packages will be required for all laboratory
analytical data. The s e CLP-l ik e data packages will include a case narrative, copies of all
associated raw data, sample results and all associated QC summaries. A summary of the data
package requirements is shown on the next page:
Section I Case Narrative

A. Case narrative
B. Copies of nonconformance/corrective action forms
C. Copies of sample receipt notices
D. Internal tracking documents, as a p p l i c a b l e
E. Copies of all chain-of-custody forms
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S e c t i o n II Analyt i ca l Results - All results will be reported on a dry weight basis.
A. Results for each parameter including di lu t ions and reanalysis (dry-weight

basis)
B. Units of measure
C. Method Quantitation Limit
D. Date of sample analysis
E. Date of sample receipt
F. Date of sampling
G. Dilution fac tor

S e c t i o n I I I QA/QC Summarie s
A. Method blanks, continuing calibration blanks, preparation blanks,

instrument blanks
B. Init ia l and continuing calibration ver i f i ca t i on s
C. ICP-MS interference check samples
D. Matrix spikes and po s t -d ige s t i on spikes
E. Method dupl icate samples
F. Laboratory control samples
G. Method of standard addit ions
H. ICP-MS serial dilution
I. Instrument de tec t ion l imi t s

Section IV Instrument Raw Data - Sequential measurement readout records for XRF, ICP-
MS, GFAA, which will include the f o l l o w i n g information (as a p p l i c a b l e ) :

A. Environmental samples, including dilut ions and reanalyses
B. Initial calibration (including reporting whether r 2 z0.995)
C. Initial and continuing calibration verifications
D. Method blanks, continuing calibration blanks and preparation blanks
E. I C P - M S interference check samples
F. Matrix spike and post-diges t ion spikes
G. Matrix dupl i ca t e samples
H. Laboratory control samples
I. Method of standard additions
J. ICP-MS serial d i lu t i on

Section V Other Raw Data
A. S a m p l e d ige s t ion and preparation l og s
B. Instrument analysis logs for each instrument used
C. Standard preparation logs , including initial and f ina l concentrations for

each standard used
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S e c t i o n VI Electronic Data - All analytical data will be s u p p l i e d in electronic form as well as
hardcopy form. All data will be provided as outlined in the DMP ( S e c t i o n 5.0).
4.6.3 Data Management (A9)
A comple t e di scus s ion of data management procedures is provided in the DMP ( S e c t i o n 5.0).
4.7 Measurement And Data Acqu i s i t i on (B)
T h i s section describes the site invest igation des ign and implementat ion, inc lud ing method for
sample c o l l e c t i on , handl ing and analysis. In addi t ion, f i e l d and laboratory QC procedures and
instrument t e s t ing , inspect ion, maintenance and calibration requirements are described. The
information for Sec t i on Bl through B4 has been outlined in the FSP ( S e c t i o n 3.0).
4.8 Qual i ty Control Requirements (B5)
The principal o b j e c t i v e s of any sampl ing and analysis program are to obtain accurate and
representative environmental sample s and to provide valid analytical data. The quality of data
will be assessed through the use of QC samples analyzed on a regular basis. Laboratory QC
sample s will be analyzed as per analytical method p r o t o c o l s to evaluate whether laboratory
procedures and analyses have been comple t ed proper ly . For this p r o j e c t , the type s of QC sample s
to be analyzed are d e f i n e d and their role in the production of QC data are discussed in the
f o l l o w i n g sections. In addi t ion to the part icular QC requirements i d e n t i f i e d in the subsequent
sections, all analyses must be performed within h o l d i n g times and must adhere to all procedures
as outlined in the appropriate SOPs ( A p p e n d i x E).
4.8.1 F i e l d Qual i ty Control S a m p l e s (B5)
F i e l d S p l i t s : F i e l d s p l i t sample s are two aliquots of the same sample that has been prepared blind
to the analyst only a f t er the original sample has been p r o p e r l y prepared (air-dried, sieved and
homogenized). The s e sample s are submitted blind to the laboratory to measure the precis ion of
laboratory preparation and analysis. F i e l d s p l i t s are required to be co l l e c t ed at a frequency of 5%
of all surface soil sample s c o l l e c t ed (1 f i e l d s p l i t per 20 inves t igation sample s c o l l e c t e d for about
150 total s p l i t s) . The RPD for f i e l d s p l i t s should not exceed 20% or, alternatively, the absolute
d i f f e r e n c e should not exceed 1 x MDL. However, these acceptance l imi t s may be arbitrary;
th er e fore , a graphical comparison of the original and f i e l d s p l i t sample s should also be prepared.
T h i s comparison will include a linear regression and will report the calculated correlation
c o e f f i c i e n t (r). F i e l d s p l i t s will be prepared for sur f i c ia l soil sample s at residential proper t i e s ,
schools and parks.
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F i e l d Duplicates: F i e l d dupl i ca t e samples are co-located samples that are collected at the site.
These samples are submitted blind to the laboratory to test both the precision of the laboratory
analysis and the precision of sample col lec t ion. F i e l d dup l i ca t e s are required to be c o l l e c t ed at a
frequency of 5% of all surface soil samples collected (1 f i e l d dup l i ca t e per 20 investigation
samples co l l e c t ed). The RPD for f i e l d dup l i ca t e s should not exceed 20% or, al t ernat ive ly, the
absolute d i f f e r e n c e should not exceed 1 x MDL. However, these acceptance limits may be
arbitrary; therefore, a graphical comparison of the original and f i e l d dupl i ca t e samples should also
be prepared. T h i s comparison will include a linear regression and will report the calculated
correlation c o e f f i c i e n t (r). F i e l d dupl i ca t e samples will be col lec ted for al ley surface soil samples
only.
F i e l d Blank: A f i e l d blank is a sample composed of the same media as corresponding f i e l d
samples. A f i e l d blank is exposed to the f i e l d conditions in order to determine whether
introduction of target analytes occurred during sampling. One f i e l d blank will be collected at a
frequency of 5% (1 f i e l d blank per 20 indoor dust samples co l l e c t ed). Concentrations of target
analytes greater then 1 x MDL may suggest that f i e l d sampling-induced contamination may have
occurred. T h i s sample will only be collected for indoor dust samples.
Equipment Rinsate Blank: An equipment rinsate blank is a sample composed of a rinse of
equipment that has been decontaminated a f t e r use and must be performed at a frequency of 5% of
all decontaminations performed on each type of equipment. Concentrations of target analytes
greater than 1 x MDL for most analytes and 5-10 x MDL for laboratory-induced contaminants
may suggest that f i e l d sampling-induced contamination may have occurred. T h i s sample will
only be col lected if decontamination is required. If all f i e l d sampling and preparation equipment
is d i s po sab l e (one-use only), then equipment blanks are not co l l e c t ed.
Blind Standard: The accuracy of an analytical method is evaluated by analyzing a sample medium
f o r t i f i e d with a known concentration of target analytes that has been cer t i f i ed using the
preparation and analysis method for that particular sample medium. T h i s sample is submitted to
the laboratory blind at a frequency of about 0.1% (about 30 sample s) for each level. About 3
concentrations levels of blind standards should be available. The accuracy requirements will be
provided by the c e r t i fy ing laboratory. Recoveries will also be monitored using control charting.
Control charting will be performed in accord with standard U S E P A protocol s and will be used to
establish s i t e - s p e c i f i c performance criteria.
4.8.2 Laboratory Quality Control S a m p l e s (B5)
Matrix Spike: A matrix spike sample is an investigative sample having a matrix that is
representative of all investigative samples to which a known concentration of target analytes is
added. Thi s quality control sample measures the extent that the sample matrix a f f e c t s the
accuracy of reported target analytes and must be performed at a frequency of 5% of all
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investigative sample s prepared for analysis (1 matrix spike for every 20 inves t igat ive s ampl e s) or
1 per preparation batch, whichever is more frequent. Accuracy requirements are summarized in
T a b l e 4-1.
Laboratory Control S a m p l e (LCS): A LCS originates in the laboratory or is provided as a
standard reference material ( S R M ) by a manufacturer (eg. NIST) and contains target analytes of
known concentration. Because L C S s are independent of the calibration standards, they are
analyzed to veri fy the accuracy of the standards used to calibrate the instrument. A LCS must be
performed at a frequency of 5% of all investigative samples prepared for analysis (1 LCS for
every 20 investigative samples ) or 1 per preparation batch, whichever is more frequent. The LCS
must f a l l within m a n u f a c t u r e r ' s c e r t i f i ed acceptance l imi t s . S p e c i f i c accuracy requirements are
summarized in Tabl e 4-1.
Laboratory Dupl i ca t e s: Laboratory dup l i ca t e s are s p l i t s that are prepared in the laboratory.
Because the laboratory is aware that the samples are dup l i ca t e s , these samples serve to test the
precision of the l a b o r a t o r y ' s sample preparation and analysis. A laboratory dupl i ca t e must be
performed at a frequency of 5% of all investigative samples prepared for analysis (1 laboratory
dup l i ca t e for every 20 investigative sample s) or 1 per preparation batch, whichever is more

frequent. The RPD for laboratory dup l i ca t e s should not exceed 20% or, al ternatively, the
absolute d i f f e r e n c e should not exceed 1 x MDL.
Instrument Blanks: An instrument blank is composed of the reagents, solvents or matrix of
investigative sample f o l l o w i n g sample preparation and are used to discern if laboratory-induced
contamination is present. The s e samples must be inserted in the analysis stream at a frequency
of 5% of samples at minimum. If contamination is present or suspected, the frequency of these
samples is increased as necessary ( S e e Section 4.12.1.2 Corrective Action Procedures).
Concentrations of target analytes greater than 1 x MDL for most analytes and 5-10 x MDL for
laboratory-induced contaminants may suggest that laboratory-induced contamination may have
occurred. Corrective actions must take place prior to analysis of investigative samples.
Confirmation S a m p l e s : In accord with U S E P A guidelines (SW-846 Method 6200), the
analytical results measured by the XRF must be confirmed using another methodo logy (ICP-MS
or GFAA) and per formed by an independent laboratory. Conf irmat ion analyses will be
performed on 10% of surface soils collected during Phase III. A graphical comparison of the
XRF analysis and the corresponding ICP-MS or GFAA metals analysis should also be prepared.
T h i s comparison will include a linear regression and will report the calculated correlation
c o e f f i c i e n t (r). T h e s e samples will include residential and al l ey soils.
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4.9 Method Detec t ion Limi t s (B5)
MDLs are d e f i n e d as the minimum concentration of a substance that can be measured and
reported with 99% con f id enc e that the true value is greater than zero. The M D L s required for
each analytical methodology planned for this investigation are summarized below.
T a b l e 4-1 Method Detection Limi t s Required for Phase III I n v e s t i g a t i o n s

Instrumentat ion
XRF

I C P - M S
G F A A

M e t h o d o l o g y
SOP-MK

U S E P A SW-846 6020
USEPA SW-846 7060

(Arsenic) and 7421 (Lead)

Method Detection Limi t s
Arsenic

mg/L
—

0.5
0.5

m g / k g
20
1.0
1.0

Lead
mg/L

—
1
1

m g / k g
20
5
5

— Not a p p l i c a b l e
XRF - X-ray f luore s c ence
ICP-MS - Induc t i v e ly Coupl ed Plasma-Mass Spectrometry
GFAA - G r a p h i t e Furnace Atomic A b s o r p t i o n
4.10 I n s t r u m e n t / E q u i p m e n t T e s t i n g . I n s p e c t i o n and Maintenance Requirements (B6)
F i e l d equipment planned for use during this inves t igation are a f i x ed-based XRF. T h i s
instrument will be inspec t ed d a i l y to ensure it remains in good working condition. S p e c i f i c
d e t a i l s about instrument inspect ion and maintenance is provided in the XRF SOP. All
information relating to the da i ly instrument inspection, calibration and maintenance will be
documented in a f i e l d logbook.
Laboratory equipment planned for chemical analysis during this inves t igation must be inspec ted
d a i l y to ensure it remains in good working condition. Any maintenance that is p er f ormed on the
instruments must be document in the respective instrument maintenance logbooks. The logbooks
must remain on f i l e accessible at the analytical laboratory for 5 years af t er analysis of Phase III
samples.
4.11 Ins trument Cal i b ra t i on and Frequency (B7)
Instrument calibration of f i e l d equipment will be per formed da i ly (prior to initiation of analyse s)
in accord with procedures outlined in the respective SOPs. Calibration of the XRF will include
measurement of at least 3 d i f f e r e n t l eve l s of NIST-certified soil s tandards. Measurements of
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calibration standards must be within two times the cer t i f i ed standard deviation of the mean for
each target analyte. Analys i s of investigative samples may not begin until measurements of
cert i f i ed standards are within performance limits.
Laboratory instrumentation, used for sample analyses, will be calibrated in accordance with the
SOPs or recommended U S E P A methodologies. Calibrations must be acceptable be fore any
measurements on investigative samples may be made. Traceable calibration standards will be
obtained by the analytical laboratories. All documentation relating to receipt, preparation and
use of standards will be recorded in the appropriate laboratory logbooks. T h i s information will
be forwarded as part of the raw analytical data package as described in S e c t i o n 4.6.2.
4.12 Assessment and Oversight (C)
The f o l l o w i n g sections describe activities for assessing the e f f e c t iv ene s s of the implementation
of the pro j e c t and associated Q A / Q C . The purpose of the assessment is to ensure that the projec t
plan is implemented as prescribed. The elements include assessments and response actions and
reports to management as described in the f o l l o w i n g sections.
4.12.1 Asse s sment and Response Act ions ( C l )
4.12.1.1 A u d i t s ( C l )
Assessment of f i e l d activities and laboratory analyses will be conducted through oversight of
analytical procedures through f i e l d and laboratory audits. The purpose of the oversight (audit)
activities will be to document f i e l d sampling and analysis procedures, to determine if activities
are proceeding in accord with pro j e c t requirements and to document any changes, additions or
dele t ions that have occurred during f i e l d sampling and analysis and to i d e n t i f y and immediately
implement any corrective actions.
F i e l d audits will evaluate laboratory procedures to ensure that activities are proceeding in accord
with the projec t plan.
Laboratory audits will evaluate laboratory procedures to ensure that they f o l l o w Good
Laboratory Practices ( G L P ) Guidelines and to ensure that they do not conf l i c t with projec t
requirements. If c on f l i c t s are noted, these must be addressed so that projec t requirements are
met. A d d i t i o n a l l y , laboratory analyses may also be assessed through submittal of performance
evaluation (PE) samples. PE samples may be used as a tool for evaluating the accuracy of
laboratory analyses. PE samples are standards submitted blind to the laboratory and are t y p i c a l l y
submitted prior to submittal of investigative samples. The concentration is unknown to the
laboratory analyzing the sample, but known to the submitter. The laboratory reported results for
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the PE sample s will be evaluated by comparison to the c e r t i f i e d values provided by the
contractor prov id ing f i e l d a n d laboratory oversight ( I S S I ) .
Other audits that will be carried out include an evaluation of the f l o w of electronic and hard copy
data. A u d i t s will review the data f l o w , ver i fy data entry procedures and evaluate whether data
management QC p r o t o c o l s are being observed.
If audits re sul t ing from review of any of the procedures reveal that p r o j e c t requirements are not
met, then corrective action for the deviation must be requested, reviewed and reported. Results
for all audits must be documented and submitted to the U S E P A Remedial Projec t Manager.
Informat ion in the report includes:

• T y p e of System Audit ( F i e l d , Laboratory, Data Management, etc.)
• Date of audit
• Summary of procedures reviewed
• Results of the review/audit including any non-conformances noted
• Corrective Action Request(s) [CAR], if non-conformance noted
• Date by which CAR must be received with response

If a CAR is required, a f o l l o w - u p audit must be performed withing 5 working days upon receipt
of the CAR to ensure that corrective actions were implemented. A F o l l o w - u p audit report
describing the new f i n d i n g s must be submitted to the U S E P A RPM. More d e ta i l ed information
regarding corrective action procedures is provided in the next section.
4.12.1.2 Corrective Act ion Procedures ( C l )
Two type s of corrective actions may result f r om audits and/or oversight: immediate and long-
term. Immediate corrective actions include correcting d e f i c i e n c i e s or errors or correcting
inadequate procedures. Long-term corrective actions are designed to el iminate the sources of
d e f i c i e n c i e s or errors. If either type of corrective action is deemed necessary f o l l o w i n g an audit,
each s t ep in the f o l l o w i n g procedures must be documented:

• I d e n t i f y the deviation
• Request a corrective action

Report the problem the U S E P A RPM
• Review the corrective action response
• Perform a f o l l o w - u p audit to ensure the deviation is not recurring

A p p r o p r i a t e corrective action procedures for s p e c i f i c laboratory or f i e l d quality control samples
are outlined in the subsequent paragraphs. Refer to T a b l e 4-2 for recommended corrective
action.
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T a b l e 4-2 Required Qual i ty Control and Recommended Corrective Action for Phase III Inves t iga t ions

QC
P e r f o r m e d

S a m p l e
M a t r i x M i n i m u m F r e q u e n c y A c c e p t a n c e Cri t er ia Recommended Corrective A c t i o n

Blind
S t a n d a r d

Res id en t ia l ,
A l l e y , Schoo l
and Park S o i l s
and Indoor
Dust

90 sampl e s (30 s a m p l e s
f or each spike l e v e l )
About 3 concentrations
l e v e l s o f b l i n d s tandards
wil l be available.

Accuracy requirements w i l l be prov ided
by the c e r t i f y i n g laboratory.
Recoveries will also be monitored using
control charting. Control charting w i l l
be performed in accord with standard
USEPA p r o t o c o l s and w i l l be used to
e s tab l i sh s i t e - s p e c i f i c performance
criteria.

V e r i f y the percent recovery ca l cu la t i on s . If c a l c u l a t i o n s are
correct, the FQAC w i l l request the analyst to reanalyze the s ampl e .
If reanalysi s r e su l t s ar e s t i l l ou t s ide o f acceptance l i m i t s , submit
another b l ind standard immediate ly into the sample stream to
de t ermine if the analys i s shows a trend or an i s o l a t e d event.
Analysis of site samples may be discontinued until the problem is
resolved.

C o n f i r m a t i o n
S a m p l e s

R e s i d e n t i a l ,
A l l e y , S c h o o l
and Park S o i l s

10% of surface s o i l s A graphi ca l comparison of the XRF
analys i s and the corre sponding ICP-MS
or GFAA metals analysis should also be
prepared. T h i s comparison should
include a linear regression with the
c a l c u l a t e d correlation c o e f f i c i e n t (r). R
should be >0.9.

I n v e s t i g a t e the source of the d i s crepancy between chemical
measurements if greater than 25% d i f f e r e n t .

Continuing
C a l i b r a t i o n
Blank

Residential,
A l l e y , S c h o o l
and Park S o i l s
and I n d o o r
Dust

every 10 sample s in the
analyt i ca l batch ( b e f o r e
the CCV)

< 1 x MDL Evaluate instrument or system, locate source of contamination, and
p e r f o r m a system blank to de termine if the system blank meets
acceptance criteria. Continue to p e r f o r m system blanks until
acceptance criteria are met. Reanalyze the blank and associated
investigative samples.

C o n t i n u i n g
Cal i bra t i on
V e r i f i c a t i o n

R e s i d e n t i a l ,
A l l e y , S c h o o l
and Park S o i l s
and Indoor
Dust

every 10 sampl e s in the
analyt i cal batch ( a f t e r the
C C B )

90-110% recovery of known value V e r i f y the percent recovery ca l cu la t i on s . If c a l c u l a t i o n s are
correct, evaluate the standard to de termine if it is f a u l t y . If it is,
prepare a new standard and reanalyze the CCV and all associated
investigative samples. If necessary, recalibration the instrument.
Do not continue analysis until the problem is solved.
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QC
P e r f o r m e d

S a m p l e
Matrix M i n i m u m F r e q u e n c y A c c e p t a n c e Cri t er ia Recommended Corrective A c t i o n

Equipment
Blank Resident ia l ,

A l l e y , School
and Park S o i l s
and I n d o o r
Dust

5% of all
d e contaminat ions
per formed on each t y p e
of equipment

target analytes <1 x MDL;
5-10 x MDL for laboratory-induced
contaminants

S u g g e s t s that f i e l d sampl ing- induced contamination may have
occurred. Evaluate all associated QC sample s . If all other QC
s ampl e s are within prescribed acceptance l imi t s , but the equipment
blank is not (e.g., p o s i t i v e i d e n t i f i c a t i o n s of target analytes are
observed), contact the USEPA immediately to determine whether
resampling and/or reanalysis is required.

F i e l d Blank Indoor Dust 5% (1 f i e l d blank per 20) target analytes < 1 x MDL Sugges t s that f i e l d sampling-induced contamination may have
occurred. Inves t igate the source of induced contamination and
contact the USEPA immediately to determine whether resampling
and/or reanalysis is required.

F i e l d
Duplicate s

A l l e y S o i l s 5% of all surface soil
samples
(1 f i e l d dup l i ca t e per 20)

RPD < 20% or,
the absolute d i f f e r e n c e should not
exceed 1 x MDL.
A graphical comparison of the original
and f i e l d d u p l i c a t e samples should also
be prepared. T h i s comparison will
include a linear regression and will
report the calculated correlation
c o e f f i c i e n t (r). R should be >0.9.

V e r i f y the RPD calculation. If this is correct, determine if matrix
interference or heterogeneous samples are factors in the poor RPD.
If matrix e f f e c t s or heterogeneous sample s are not observed,
reanalyze the method d u p l i c a t e and associated investigative
samples. If appropriate, re-extract or redigest and reanalyze the
method duplicate and associated investigative samples.

I n i t i a l
C a l i b r a t i o n
Blank

R e s i d e n t i a l ,
A l l e y , S c h o o l
and Park S o i l s
and I n d o o r
Dust

beg inning of each run or
beg inning of every new
s h i f t (whichever is more
f r e q u e n t )
( b e f o r e t h e I C V )

< 1 x MDL Evaluate system, locate source of contamination, and p e r f o r m a
system blank to determine if the system blank meets acceptance
criteria. Continue to p e r f o r m system blanks unt i l acceptance
criteria are met. Do not begin analysis of investigative samples
until criteria are met.

I n i t i a l
C a l i b r a t i o n
V e r i f i c a t i o n

R e s i d e n t i a l ,
A l l e y , Schoo l
and Park S o i l s
and I n d o o r
Dust

beg inning of each run or
beg inning of every new
s h i f t (whichever is more
f r e q u e n t )
( a f t e r t h e I C B )

90-110% recovery of known value V e r i f y the percent recovery c a l c u l a t i o n s . If c a l c u l a t i o n s are
correct, evaluate the standard to de termine if it is f a u l t y . If it is,
prepare a new standard and reanalyze the ICV and all associated
inve s t iga t iv e sample s . If necessary, recal ibrat ion th e instrument.
Do not continue analysis until the problem is solved.
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QC
P e r f o r m e d

Laboratory
Control
S a m p l e
( L C S )

Matrix S p i k e

Method
Blank

Method
D u p l i c a t e

Post-
d i g e s t i o n
S p i k e

S a m p l e
M a t r i x

Residential ,
A l l e y , S c h o o l
and Park Soils
and I n d o o r
Dust
Res id en t ia l ,
A l l e y , S c h o o l
and Park S o i l s
and I n d o o r
Dust

Res id en t ia l ,
A l l e y , S c h o o l
and Park S o i l s
and Indoor
Dust
R e s i d e n t i a l ,
A l l e y , S c h o o l
and Park S o i l s
and I n d o o r
Dust

Res iden t ia l ,
A l l e y , S c h o o l
and Park S o i l s
and I n d o o r
Dust

Minimum F r e q u e n c y
5% or 1 per batch
(whichever is more
f r e q u e n t )

5% or 1 per batch
(whichever is more
f r e q u e n t )

5% or 1 per batch
(whichever is more
f r e q u e n t )

5% or 1 per batch
(whichever is more
f r e q u e n t )

as required; if matrix
s p ik e does not meet
acceptance criteria

A c c e p t a n c e Cri t e r ia
must be within m a n u f a c t u r e r ' s
e s t a b l i s h ed acceptance l i m i t s .

75-125% sp iked sample recovery
( s p i k i n g level p l u s original s ampl e l e v e l )

< 1 x MDL except for common
laboratory contaminants which may be 5-
10 x MDL

RPD < 20%

85-115% recovery of p o s t - s p i k e d s a m p l e

Recommended Corrective A c t i o n
V e r i f y the percent recovery calculations. Evaluate the standard to
de termine if it is f a u l t y . If it is, pr epare a new standard and
reanalyze the LCS and associated inve s t i ga t iv e sample s . If
necessary, recal ibrate the instrument. Do not continue analysis
until the problem is solved.
V e r i f y the matrix s p ik e percent recovery c a l c u l a t i o n s and evaluate
the LCS percent recoveries. If the ca l cu la t i on s are correct and the
LCS recoveries are a c c ep tab l e , d e t ermine if matrix in t e r f e r enc e is a
f a c t o r in the poor recoveries. If matrix e f f e c t s are not observed,
reanalyze the matrix spike and associated inve s t igat ive samples. If
appropriate, re-extract or redigest and reanalyze the matrix spike
and associated investigative samples.
Evaluate instrument, locate source of contamination, p e r f o r m
system blanks to c o n f i r m that the system blank meets per formance
criteria. Re-analyze method blank and associated sampl e s . If
method blank is still positive, re-extract or redigest the method
blank and all associated samples.
V e r i f y the RPD ca l cu la t i on . If th i s i s correct, d e t e rmine i f matrix
in t er f er ence or heterogeneous s a m p l e s is a f a c t o r in the poor RPD.
If matrix e f f e c t s or heterogeneous sampl e s are not observed,
reanalyze the method d u p l i c a t e and as soc iated i n v e s t i g a t i v e
samples. If appropriate, re-extract or redigest and reanalyze the
method duplicate and associated investigative samples.
V e r i f y the percent recovery ca l cu la t i on s . If these are a c c ep tab l e
and the s p i k e a d d i t i o n produce s a minimum level of 10 times to a
maximum of 100 times the instrument detection limit (IDL),
matrix e f f e c t s should be suspec ted. No f u r t h e r action is required.
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QC
P e r f o r m e d

System Blank

S a m p l e
Matr ix

Residential,
A l l e y , School
and Park S o i l s
and I n d o o r
Dust

M i n i m u m F r e q u e n c y
as required; if other

blank sample s are not
meeting acceptance
criteria

A c c e p t a n c e Criteria
< 1 x MDL

Recommended Correc t ive Act i on
Continue to p er f orm system blanks until acceptance criteria are
met.

MDL - Method Detection Limit
RPD - Rela t iv e Percent D i f f e r e n c e
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4.13 Data V a l i d a t i o n And U s e a b i l i t v f D )
The f o l l o w i n g sections describe the requirements and methods for data review, va l ida t i on and
ver i f i ca t ion. In addi t i on , the process for reconcil ing the data generated with the requirements of
the data user is also d e f i n e d .
4.13.1 Data Review V a l i d a t i o n and Ver i f i ca t i on ( D l )
The process of data review, validation and veri f i cat ion is intended to provide consistent and
d e f e n s i b l e analytical results. Analyt i ca l data generated as part of this p r o j e c t will be reviewed
and ver i f i ed b e f or e they are incorporated into the p r o j e c t database. Full data val idat ion will be
completed on approximate ly 10% of the data generated for this pro j e c t . Abbreviated validation
will be comple t ed on all other analytical data. Abbreviated and f u l l data val idat ion criteria are
described in Section 4.1.1. Full data validation will be performed in accordance with USEPA
National Functional Guidelines for Inorganic Data Review (USEPA 1994b) and the USEPA
National Functional Guidelines for Organic Data Review ( U S E P A 1994c). Abbreviated
val idat ion will ut i l ize these guidel ines as they pertain to the components outlined in S e c t i o n
4.1.1.
4.13.2 V a l i d a t i o n and V e r i f i c a t i o n M e t h o d s ( D l )
Full V a l i d a t i o n : Full val idat ion will be conducted on data packages for 10% of the sample s
submitted for chemical analysis. T h i s will be performed to ensure that data were produced in
accord with procedures outlined in this p r o j e c t plan. The f o l l o w i n g elements will be reviewed
for compliance as part of the f u l l data validat ion:

M e t h o d o l o g y
H o l d i n g Times
Calibrat ion
Blanks
S p i k e s
Dupl i ca t e s

• L C S s
Practical Quantitation Limits
Analyte I d e n t i f i c a t i o n
Analyte Quant i f i ca t i on

Abbreviated V a l i d a t i o n / V e r i f i c a t i o n : Abbreviated val idat ion will be comple t ed on 100% of the
analytical resul t s for which f u l l validation was not p e r f o rmed (the remaining 90% of analytical
results). Thi s will be performed to ensure that data were produced in accord with procedures
outlined in this p r o j e c t plan. The f o l l o w i n g elements will be reviewed for compliance as part of
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the abbreviated data validation:

M e t h o d o l o g y
H o l d i n g Times
Calibra t i on
Blanks
S p i k e s
Dupl i ca t e s

4.14 Final Reporting
Data report ing consists of communicating summarized data in a f ina l form. QA for report ing
consists of measures intended to avoid or detect human error and to correct i d en t i f i e d errors.
Such methods include s p e c i f i c a t i o n of standard reporting format s and contents of measures to
reduce data transcription errors.
Laboratory Reports: All raw data and analytical results will be provided by the commercial
laboratory. T h i s information will be incorporated into a f ina l report which will be provided in
both hardcopy and electronic forms. Cop i e s (hardcopy and elec tronic) of the raw analytical data
packages will be submitted to U S E P A for archival. More information regarding data
management is provided in Sec t i on 5.0.
S t u d y Report: A d r a f t report of all the summary study de s ign characteristics, sample analyses,
data quality, correlation result s and re sul t ing f i e l d and analytical data shall be presented by the
prime contractor in both hardcopy and electronic forms. A d d i t i o n a l l y , the electronic database
will also be provided to the U S E P A . S i m p l e s ta t i s t i ca l t e s t s of group treatment d i f f e r e n c e s will
be p er f ormed and presented as discussed in Sec t i on 2.0. T h i s report will undergo technical
review by U S E P A . If necessary, comments to the d r a f t report will be provided to the prime
contractor and a f ina l report will be issued (hardcopy and electronic).
4.15 Reconci l ia t ion with Data Qual i ty Obj e c t iv e s (D3)
Information obtained from the VBI70 Phase III F i e l d Invest igation will be evaluated through the
Data Quali ty Assessment (DQA) process to determine if the data obtained are of the correct
quality and quantity to support their intended use. The DQA process consists of f i v e s t ep s as
summarized below ( U S E P A 1996).
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5 .0 DATA MANAGEMENT PLAN
T h i s Data Management Plan (DMP) describes the data management practices to be implemented
during the per formance o f the V B I 7 0 S i t e Phase III S a m p l i n g Program. T h i s DMP d e f i n e s data
f l o w pa th s , i d e n t i f i e s and assigns organizational and individual r e spon s i b i l i t i e s , and describes the
procedures and p r o t o c o l s by which the data management processes funct ion.
5.1 DMP O b j e c t i v e s
T h i s DMP is des igned to ensure that V B I 7 0 S i t e data are c o l l e c t ed in a consistent manner and
transferred to a central repos i tory in an orderly and t imely manner. T h i s DMP provides the
structure required to incorporate and disseminate data collected during the Phase III F i e l d
Inve s t iga t i on .
In summary, the ob j e c t iv e s of the DMP are to:
• I d e n t i f y and assign organizational and individual r e s p o n s i b i l i t i e s ;
• Describe the f l o w of in format ion through the data management process;
• Describe the checks and controls necessary to insure data accuracy and va l id i ty;
• I d e n t i f y and addres s key data elements and process dependencie s; and
• Provide an organized and contro l l ed system for the handl ing of data that will a l l ow future

users to make informed decisions regarding the comparabi l i ty of historical data sets.
5.2 Organizational Relat ionship s
Key p r o j e c t personnel and organizational re la t ionships are described in S e c t i o n 1.0.
5.3 Organizational R e s p o n s i b i l i t i e s for the Database
The Proj e c t Data Manager (ISSI) is u l t imat e ly re spons ib l e for the overall data management
process of the p r o j e c t database. T h i s process includes the deve lopment, implementat ion, and
maintenance of procedures and p r o t o c o l s to ensure that the data are proper ly documented, stored,
retrieved, analyzed, and archived.
MK is r e spons ib l e for maintaining p r o j e c t f i l e s o f al l data generated during the Phase III f i e l d
investigation until these f i l e s are transferred to the f inal repository (the Projec t Database) at ISSI.
MK and subcontracted analytical laboratories are responsible for c o l l e c t i n g data according to
p r o j e c t requirements; reviewing data for accuracy, comple tenes s , and technical adequacy under
approved quali ty control procedures; c ompl e t ing , reviewing, and s igning appropria t e data
proce s s ing f o rms; and transferring original data and data f orms to the RPM for ca ta log ing and
storage. It is the r e spon s i b i l i ty of the MK S i t e Manager to forward copies of all f i e l d and
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laboratory generated data to the RPM in a t imely manner. V a l i d a t e d electronic update s of the
database must be submitted by MK on a biweekly basis.
5.4 Data Management Team Responsib i l i t i e s
The key personnel and primary responsibil i t ies of the Data Management Team (DMT) are
summarized below. It should be noted that some of the funct ional re spons ib i l i t i e s described can
be held by a single person or delegated to other individuals as appropriate. However, it is the
re spon s i b i l i ty of the person i d e n t i f i e d to ensure that tasks are c omple t ed .
Data Servi c e s Manager (ISSI) - Develops and revises standard operating procedures and
protocol s for the DMT to achieve data management guidelines. These procedures and protocols
are subject to the approval of the U S E P A Technical Contact for Data M a n a g e m e n t / G I S . The
Data Services Manager or designate reviews all electronic and/or hardcopy deliverables
submitted to the U S E P A contact by the DMT and approves data management guidance
documents and memoranda.
Project Database Manager (ISSI) - The Project Database Manager is responsible for overseeing
the development, implementation, and maintenance of the computerized database used to
electronically store and process projec t data. The Database Manager is also responsible for the
i d e n t i f i c a t i o n and acquisition of hardware and so f tware necessary for the e f f i c i e n t , e f f e c t i v e
storage, retrieval, and manipulation of computer-based data f i l e s . The Database Manager works
with p r o j e c t management and technical personnel during initial p r o j e c t planning to i d e n t i f y those
key data parameters to be included in the computerized projec t database and estimates the scope
of required data programming, entry, database error-checking, and electronic f i l e maintenance
services. The Project Database Manager is also responsible for database security.
F i e l d Activi t i e s Database Manager (MK) — The F i e l d Activit ie s Database Manager is responsible
for overseeing the accurate and complete popu la t i on and maintenance of the computerized
database used to electronically store and process data obtained during f i e l d collection activities.
The F i e l d Act iv i t i e s Database Manager is responsible veri f i cat ion of electronic data entry and
maintenance or hard copy forms and logbooks. The F i e l d Activities Database Manager is also
responsible for electronic database and document security.
Projec t Records Manager (ISSI) - The Proj e c t Records Manager i s responsible for coordinating
the receipt, cataloging and f i l i n g of all hard copy documents and electronic data deliverables.
Upon receipt of a document, the Projec t Records Manager assigns it an ISSI Document Control
Number (DCN) and enters this number in the Document Control Database. Electronic data are
routed to the Database Manager for electronic data entry and processing. Hard copy data
documents are stored in appropriate pro jec t f i l e s .
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F i e l d A c t i v i t i e s Records Manager (MK) - The F i e l d Act iv i t i e s Records Manager i s r e spons ib l e
for coordinating the receipt, cataloging and f i l i n g of all hard copy documents and electronic data
de l iverable s . Upon receipt of a document, the F i e l d Act iv i t i e s Records Manager assigns it a MK
Document Control Number (DCN). The F i e l d Act iv i t i e s Records Manager reviews the
document for l e g i b i l i t y and completeness . I l l e g i b l e or incomple t e documents are returned to
their source for correction/amendment and re-submittal. Hard copy data are forwarded to the
Data Entry Clerk for manual data entry and independent data entry verification. A d d i t i o n a l l y ,
the F i e l d A c t i v i t i e s Records Manager is r e spons ib l e for coordinating analytical laboratory
services, communicating data deliverable requirements, receiving and routing completed
laboratory data packages to q u a l i f i e d chemical data v a l i d a t i o n / v e r i f i c a t i o n personnel and
ul t imate ly submitting the v a l i d a t e d / v e r i f i e d data to the F i e l d A c t i v i t i e s Database Manager for
incorporation into the database.
Systems Programmer/Analyst (ISSI) - Systems Programmers/Analysts are responsible for
assis t ing the Pro j e c t Database Manager with d e v e l o p i n g , implement ing, and maintaining
computerized databases used to store projec t data.
Projec t Data Entry Clerk (ISSI) - Pro j e c t Data Entry Clerks are responsible for the manual entry
of selected p r o j e c t data into the electronic database under the direct supervision of the Pro j e c t
Database Manager. P r o j e c t Data Entry Clerks also p e r f o r m independent error-checks on the data
f i l e s and make corrections as needed.
F i e l d Activit ie s Data Entry Clerk (MK) - F i e l d Activities Data Entry Clerks are responsible for
the manual entry of se lected p r o j e c t data into the electronic database under the direct supervision
of the F i e l d Activ i t i e s Database Manager. F i e l d Activi t i e s Data Entry Clerks also p er f orm
independent error-checks on the data f i l e s and make corrections as needed.
5.5 F o r m s of Data
A variety of data forms are anticipated to be collected during the Phase III F i e l d Activities.
The s e include, but not l imited to:

• F i e l d f orms
• F i e l d observations and measurements
• Maps
• Photographs
• Laboratory analysis results and quality control data

F i e l d Forms - These data include ident i f i ca t ion of sampling locations, the spatial layout and
des ign of exi s t ing b u i l d i n g s and structures. The procedures by which these forms are comple t ed
are summarized in the FSP ( S e c t i o n 3.0).
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F i e l d Observations - These data include descriptions of unusual conditions or weather
encountered during sampling. The procedures by which these observation are made are
summarized in the FSP ( S e c t i o n 3.0).
Maps - Maps may be deve loped in the f i e l d in coordination of sampl ing e f f o r t s ( f i e l d diagrams)
or may be prepared a f t e r s ampl ing is comple t e using GIS tools .
Photograph s - Photographs may be taken during implementat ion of f i e l d activities when visual
records of the ac t ivi t i e s are required. A d d i t i o n a l l y , aerial p h o t o g r a p h s of the site may be used as
a GIS tool for development of a base map of the site.
Laboratory Analys e s - The results of physical and chemical laboratory analyses of f i e l d sample s
are another form of data that will be incorporated into the database. T y p i c a l l y , these data are
acquired from laboratories in hard copy and/or electronic format.
D i f f e r i n g levels of re l iabi l i ty may be placed on data with respect to their accuracy and precision.
Within the context of data management, two distinct types of data will be stored in the Project
Database: primary and secondary.
5.5.1 Primary Data
Primary data derive p r i n c i p a l l y f r om two sources: on-site f i e l d observations and laboratory
analyses of physical sample s taken as a part of on-site investigations. Because these data are
c o l l e c t e d and t e s t ing using procedures and pro to co l s outlined in the Pro j e c t Plan, they are of
quant i f i ab l e accuracy and precision. Examples of primary data include f i e l d f orms , f i e l d
observations, f i e l d maps (diagrams) and analytical laboratory data.
5.5.2 Secondary Data
Secondary data include all data generated by private and publ ic entities outside of the scope of
the Project Plan. These data t y p i c a l l y include such documents as:

• S i t e - s p e c i f i c and regional vicinity maps
• Histor ical land use and property ownership records
• Regional geo logic , and hydrologic survey data co l l e c t ed by outside f irms and publ ic

agencies
• S i t e - s p e c i f i c physical and chemical data generated by outside f i rms and agencies
• Publ i shed accounts of investigations undertaken at other sites that may assist in the

analysis and interpretation of s i t e - s p e c i f i c primary data c o l l e c t ed
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If not c a r e f u l l y documented, secondary data can be of variable and indeterminate accuracy and
precision. Whenever data obtained f r om secondary sources are of uncertain merit, they must be
used with caution in any decision-making process.
5.6 Data F l o w
A conceptual diagram of data f l o w for the Phase III sampl ing is presented in F i g u r e 3-1 of the
FSP (Sect ion 3.0). The f o l l o w i n g sections describe the sources of information and
the processes i d e n t i f i e d for the co l l e c t ion, trans f er and organization of primary and secondary
data sources.
5.6.1 Reference Data Sources
Two pr inc ip l e sources of secondary data are ut i l ized in the co l l e c t i on and management of
information for the Phase III investigation, the 1998 City and County of Denver Tax Assessment
data and the historical V B I 7 0 Phase I and Phase II site inves t igation data. T h e s e data are used
for the purpos e of generating key derivative reference tables (Acce s s Agreement DB). As stated
in the FSP ( S e c t i o n 3.2), the Access Agreement DB are updated as new data are received during
implementation of the Phase III investigation.
1998 Ci ty and County of Denver Tax Asses sor Data - The initial source of data for proper ty and
ownership information is the 1998 City and County of Denver Tax Asse s s or data purchased f rom
Property Data Center, Inc. (PDC). These data consist of approximate ly 11,000 property and
ownership records bounded to the North by East 52nd Avenue, to the South by East 26 t h Avenue,
to the East by Colorado Boulevard, and to the West by Inca Stre e t . Some of the data po in t s
included are: property addresses, coordinates, land use c la s s i f i cat ions , living area square f o o tage ,
and ownership information.
H i s t o r i c a l Phase I and Phase II S a m p l i n g Data — Roughly 1500 proper t i e s were sampled for
metals in 1998 by S u p e r f u n d Technical Assessment and Response Team (START) and Response
Engineering and Analyt i ca l Contract ( R E A C ) personnel. T h i s in format ion is used i n i t i a l l y to
s i m p l y exclude previously sampled proper t i e s f rom the Phase III f i e l d s ampl ing event.
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The reference table s and data po int s derived from the reference data are summarized below.

Reference T a b l e
List of

Prospec t ive
Properties

Ownership
Informat i on

Access
Agreements

Data Points
Property address

Geographic coordinates
Land use c la s s i f i ca t ions

Total l i v ing area
Owner name

Owner addres s
Date of mailing

Authorization status
Contact information and

language pr e f e r enc e

The l i s t of all pro sp e c t iv e proper t i e s is processed, using study area boundary and historical
sampl ing information, to form a list of target propert ie s . Agreement l e t t er s requesting
authorization for access are then generated for owners of target proper t i e s and tracked as
described in Sect ion 3.0.
5.6.2 Data Acqui s i t i on
T h i s section summarizes the co l l ec t ion, trans f er and organization of primary f i e l d observations
and laboratory analyses with regard to the data management process. Details regarding s p e c i f i c
data c o l l e c t i on procedures can be found in the FSP ( S e c t i o n 3.2.2).
5.6.2.1 F i e l d S a m p l i n g
Prior to f i e l d sampling, a list of propertie s approved for sampling is generated by the S i t e
Manager. Each sampl ing team is then given blank copies of media s p e c i f i c data c o l l e c t i on f orms
and a set of pre-printed sample ident i f i ca t ion numbers printed on sel f-adhesive labels. Two
labe l s are generated for each sample number. When a sample of site medium is c o l l e c t e d (e.g.,
yard s o i l , indoor dust, al leyway s o i l ) , one copy of the sample number is p laced on the sample
container and the other copy p lac ed on the corresponding f i e l d data c o l l e c t i on form. The data
form is f i l l e d out at the time of sample c o l l e c t i on by the sample co l l e c t i on team according to
procedures detailed in the FSP (Sect ion 3.0).
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Upon completion of dai ly sampling activities, the sampling team returns to the f i e l d o f f i c e
location with samples and corresponding data sheets. The S a m p l e Custodian maintains a log of
sample i d e n t i f i c a t i o n numbers that have been used, noting any missing or destroyed labe l s . Data
sheets are forwarded to the FPL for review. V e r i f i e d forms are then forwarded for entry into the
F i e l d Act iv i t i e s Database.
5.6.2.2 S a m p l e S h i p p i n g
Subsequent to the entry of the data col lect ion forms, the S a m p l e Custodian generates a multi-part
chain-of-cus tody form from the F i e l d Act iv i t i e s Database. The chain-of-custody l i s t s the
f o l l o w i n g information:

• S a m p l e ID
• S a m p l e Medium
• Date C o l l e c t e d
• Analytes and method references requested for analysis
• Inventory veri f i cat ion check for inclusion of the physical sample for shipment
• Addit ional notes
• Custody Signatures of relinquisher and receiver
• Dates of relinquishment and receipt

The COC form accompanies the samples for shipment to the laboratory as described in the FSP
(Sect ion 3.0).
5.6.2.3 Laboratory Data Entry
During sample analysis at the laboratory, analytical result s are either entered into the laboratory
information management system or direct ly downloaded from the analytical instrument. The
data is reviewed in the laboratory for errors or omissions to assure that the data are reported in
the correct format. Upon complet ion of these e f f o r t s , the laboratory submits the data
electronically accompanied by the hardcopy raw data to the F i e l d Activi t ie s Records Manager.
All data transfer activities f o l l o w only a f t e r appropriate data screening, ver i f i ca t ion and
validation procedures.
5.7 Database Organization
A database consists of conceptual and physical design components. The conceptual design
integrates the intended function, contents, and products of the pro j e c t database; the procedures
for data entry and electronic data incorporation; the needs of data users; and compat ib i l i ty
requirements (within database sof tware limitations). The physical design implements the
conceptual des ign through programming, data incorporation, and built-in sof tware functions.
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In a d d i t i o n to meeting the needs of data users, the database management system will incorporate
the f o l l o w i n g c a p a b i l i t i e s :

• S t o r e tabular data (such as analytical results , qua l i f i e r codes, sample l o ca t i on s) in a
relational database management system.
• A l l o w the user to query mul t id i s c ip l inary data.
• Provide an audit trail for sample tracking, including a QA program to minimize erroneous
data entry.
• A l l o w integration of new data.
• Document the database structure, code de f in i t i ons , and means of accessing information.

Electronic data in tabulated format will be stored and retrieved through a Micro so f t Access®
database. The main components of Access® databases are tables, relationships between tables,
and queries. T a b l e s store the data in a structure consisting of rows and columns. Relationships
d e f i n e how data in one table relate to data in another table. Queries store the framework for
selecting subsets of data from tables. The database is constructed of data tables and reference, or
"look-up" tables. A detailed description of the Projec t Database structure is presented in
A p p e n d i x F .
The f o l l o w i n g outlines present a generalized structure of the data tables and f i e l d attributes for
the p r o j e c t database.
For Properties Approved for Sampling:
Property Location I n f o r m a t i o n

• House Number
• Stree t Name
• Neighborhood

Proper ty S u r f a c e S o i l S a m p l e I n f o r m a t i o n
• Build ing T y p e (Res ident ia l , S c h o o l , Park, A l l e y w a y )
• Depth of S a m p l e
• S a m p l e T y p e ( C o m p o s i t e , Grab)

Property I n d o o r Dust S a m p l e I n f o r m a t i o n
• Number of T e m p l a t e s C o l l e c t e d
• Number of T e m p l a t e s Taken
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All Media

• C h a i n - o f - C u s t o d y I n f o r m a t i o n
• Analyt i ca l Result s
• Analys i s and S a m p l e Preparation Method s
• Laboratory and V a l i d a t i o n Qual i f i er s

Access Agreement T a b l e s
Owner Information Table

• Owner Contact Informat ion
• Owner Language Preference

Access Agreement Letter Table
• Target Property A d d r e s s
• Date Let t er was Sent
• S t a t u s of Access Authorization (approved or denied)

5.8 Data Screening. V e r i f i c a t i o n , and Val ida t i on
All documents received and catalogued by the DMT are subject to review. Two separate and
distinct levels of document review are per formed:

• Data V e r i f i c a t i o n
• Data V a l i d a t i o n

The f o l l o w i n g paragraphs describe the performance of these two l ev e l s of data review.
5.8.1 Data Ver i f i ca t i on
The term verification refers to a review process in which data are checked for accuracy and
completeness. The Project Database Manager and F i e l d Activi t ie s Database Manager are
responsible for overseeing this e f f o r t . Data verification will be performed on all original data
(e.g., sample data co l l e c t ion sheets) to ensure that all information is correct. Any hardcopy or
electronic data requiring m o d i f i c a t i o n as a result of the veri f icat ion e f f o r t are returned to the
source for amendment or correction. A f t e r the correction or amendment is comple te , the data are
then returned to the Pro j e c t Database Manager or F i e l d Act iv i t i e s Database Manager (as
appropr ia t e) and are re-verified to ensure that the appropriate corrections and/or amendments
were performed correctly.
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5.8.2 Data V a l i d a t i o n
Data val ida t ion, as it pertains to database management, re f er s to a point-by-point comparison of
the database with the primary data source (e.g., data co l l e c t i on sheets, COC forms, etc.).
Database validation will be performed on all data transfers, however, the extent of that validation
e f f o r t is dependent on how the data were compi l ed into the database.
Manual Data Entry
One hundred percent of all data entered onto a database table will be verified for accuracy. If
corrections or amendments are required as a result of the review, this will be p er f ormed in accord
with the de ta i l s outlined in Sec t i on 5.9. A f t e r the correction of amendment is comple t e , the data
are returned and are po int s where corrections were requested are re-validated to ensure that the
appropr ia t e corrections and/or amendments were per formed correctly.
Electronic Data T r a n s f e r
Ten percent of all data that are transferred in electronic form will be veri f ied for accuracy against
the original hardcopy data. If corrections or amendments are required as a result of the review,
this will be p er f ormed in accord with the detai l s outlined in S e c t i o n 5.8.3. A f t e r the correction of
amendment is c ompl e t e , the data are returned and are po int s where corrections were requested
are re-validated to ensure that the appropr ia t e corrections and/or amendments were per formed
correctly.
Because errors in the data were observed, further veri f i cat ion of the electronic data is now
necessary. One hundred percent of the data that are transferred in electronic f orm will now be
required. If corrections or amendments are required as a result of the review, this will be
performed in accord with the detai l s outlined in Section 5.9. A f t e r the correction of amendment
is c ompl e t e , the data are returned and are po int s where corrections were requested are re-
val idated to ensure that the appropr ia t e corrections and/or amendments were per formed correctly.
5.8.3 Data A m e n d m e n t / C o r r e c t i o n
Because errors may be i d e n t i f i e d at any time during the data management process, however,
provisions for making formal corrections or amendments to the Proj e c t Database are made for
uniformly addressing and tracking all data amendments/corrections. The process, described
below, refers only to data that has been f o r m a l l y transferred to the D M T .
The Data Amendment/Correc t i on form (Figure 5-1) provides the mechanism to request changes
to a document or electronic data record and provides an audit trail of subsequent data processing.
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Changes to data requested as a result of data screening are routed to the P r o j e c t Records Manager
along with a Data Amendment /Corre c t i on form and a copy of the document requiring revision.
The Pro j e c t Records Manager assigns a request number to the f orm and l o g s it into the Document
Control Database b e f o r e f orward ing the change order to the appropr ia t e party.
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F i g u r e 5-1 - Data A m e n d m e n t / C o r r e c t i o n F o r m

I S S I Consul t ing Group. I n c .99913h Stre e t , S u i t e 1450Denver, CO 80202Phcne: (303)292-4142F a x : (303)292-4926
Data A m e n d m e n t /C o r r e c t i o n

D C N :
F i l e P S

Requested By:
A p p r o v e d By:
Processed By:
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5.9 Records Management
Data storage and security are critical aspect s of data management. During the l i f e of a p r o j e c t , all
data developed as a consequence of f i e l d , laboratory, archival, and analytic investigations are
under the direct control of the D M T . In the paragraphs that f o l l o w , d e s c r ip t i on s are provided of
the controls that the DMT uses for the storage, access, maintenance and security of p r o j e c t
technical documents.
5.9.1 Document Contro l
All data documents generated during the Phase III F i e l d Inve s t i ga t i on will routed to the the DMT
for ca ta loging and storage. A document may consist of a report, a s ingle piece of paper , a map, a
computer di sk or a set of hardcopy records. A copy of all documentation is made. The copy is
retained in the P r o j e c t File and all original documentation is forwarded to the U S E P A RPM.
U p o n receipt of a technical data document, the Pro j e c t Records Manager assigns it a P r o j e c t
D C N . T h i s number is used to uniquely i d e n t i f y each document during all subsequent proce s s ing
and f i l i n g . The DCN is a f ive-digi t ident i f i er that is used to serially number all documents. Each
document received by the P r o j e c t Records Manager is stamped and the f o l l o w i n g transmittal
information is c ompl e t ed:

Received By: ________
Received From:
Received Date:
DCN Ass igned:

5.9.2 S h o r t - T e r m Records Management
Short-term records management is d e f i n e d as the control led storage of data in either hardcopy or
electronic format s during the active l i f e of a p r o j e c t . Records management also includes the
procedures and pro t o c o l s that are used to control access to as well as physical security of p r o j e c t
technical data. The f o l l o w i n g paragraphs describe the storage and security requirements for both
hard copy and e l e c t r on i ca l ly f o rmat t ed data f i l e s .

5.9.2.1 H a r d c o p y Data F i l e s
Two separate categories of hardcopy f i l e s are i d e n t i f i e d for the management of p r o j e c t
documents: Master F i l e s and P r o j e c t F i l e s .
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Master F i l e s - The master f i l e s are the repository for original and amended copies of all pro j e c t
primary data, which include f i e l d forms, notebooks, maps, and laboratory data packages. The s e
f i l e s also include any secondary and interpretive data that are considered important to the p r o j e c t
decision-making process. These master f i l e s are stored in secure locations, and access to them is
restricted to the U S E P A Project Manager and select members of the pro j e c t team. These f i l e s as
well as other administrative records are eventually transferred to, or are currently under the
formal custody of the U S E P A Records Center. These f i l e s are stamped "original" in blue or red
ink.
Projec t F i l e s - The projec t f i l e s are in-house dupl i ca t e copies of the master f i l e s . In addition,
they may contain copies of secondary and interpretive data documents. The projec t f i l e s are
stored in locked f i l e cabinets. Acces s to these f i l e s is restricted to the Pro j e c t Records Manager
and select projec t personnel. These f i l e s are stamped "copy".
In addi t ion to routinely distributed working f i l e s , the DMT also makes working data available to
pro j e c t personnel on an as requested basis. The mechanism for doing so is the Request for Data
Services Form (Figure 5-2) on which the requestor id en t i f i e s the particular document or set of
documents desired and the d a t e / t i m e needed.
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F i g u r e 5-2 Request for Data Service s F o r m
jrtMi\ I S S I C o n s u l t i n g G r o u p , I r e .«pi 9 9 9 i a h S t r e e t . S u t e 1 4 5 0^JP ^'^^4142 Reques t f o r Data S e r v i c e s D C H :

' " " F a x : (303)232-4926
F V t f o d ' J j i t o : IV4cc1 Mare: sajxacaK: I X J C D J I C C

Requested By: Del iv er To:
A * K S t : A l c H s i -
C I W S U f a T H : riYoui^a,-

Dala Request T y p e : [Tl Ertn/ H V e r i f i c a t i o n pl | A n s i i s i s S Repor t ing f l Other
Daia F o r m a t : HI Hard Copy H Electronic Format:
Request D e s c r i p t i o n : ( A t t a c h s u p p o r t i n g documentation i f necessary)

J i O a i B i l i ^ m ^ g g B r a E E & n n e a i i i i i l U s e i Q j S ^

Resource Requirements: ,
Comrments:

Received By:
mm WYC i r t t a l i two

Processed By:
m m "f l ir c I r l 1 a l £ D T l f r

Rervievved By:
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5.9.2.2 Elec tronic Data F i l e s
In add i t i on to hard-copy versions of p r o j e c t technical data, the DMT is r e spons ib l e for the
electronic storage and maintenance of f i e l d and laboratory data. Because of the importance of
these f i l e s to the overall decision-making process, considerable care is exercised by the DMT in
the creation, maintenance, and security of the project's computerized database. The paragraphs
that f o l l o w describe the procedures and pro to co l s for electronic data entry, ver i f i ca t i on ,
maintenance and access/security.
Data Entry - Data entry includes both manual trans f er of information f rom hard copy records and
automated transfer f rom electronic f i l e s . T y p i c a l l y , manual data entry is used for f i e l d data and
electronic transfer is used for laboratory data. Most data parameters are i d e n t i f i e d during p r o j e c t
planning and therefore are sy s t emat i ca l ly entered into the p r o j e c t database. Data later i d e n t i f i e d
for electronic management may be accommodated by f i l i n g a Request for Data Services f orm
with the Data Management Team s p e c i f y i n g the nature and scope of data entry e f f o r t s (see
F i g u r e 5-2).
Data V e r i f i c a t i o n - T y p i c a l l y , data entry makes use of only screened, v e r i f i e d , and validated
records and, once data are entered, they are veri f i ed against those records for accuracy and
comple tenes s . The method used to v e r i fy the electronic record varies according to the means by
which data are entered. For manual input, a double-key entry protocol t y p i c a l l y is used for
s imultaneous data ver i f i ca t ion. When double-key entry is not p o s s i b l e , a 100% manual
ver i f i ca t i on of data is i n d e p e n d e n t l y per formed against hard copy reports. For electronic u p l o a d s ,
a 20% portion of the electronic data is compared against hard copy reports. Any errors i d e n t i f i e d
during the ver i f i ca t ion process are corrected be fore committing the data to the p r o j e c t database
and fur the
Database Maintenance - To ensure the integrity of the pro j e c t database, the Systems
Programmer/Analyst p er f orms regular, per iodic f i l e maintenance activities. The s e include
making da i ly backup copies of all database f i l e s to provide the means to restore them in the event
of system f a i l u r e or f i l e corruption. M o d i f i c a t i o n s to database structures are only per f ormed at
the direction or approval of the various investigators and data users. Changes to database
structures are accommodated and documented by f i l i n g a Request for Data Services form with
the Data Management Team.
Database Acces s and Securi ty - In order to minimize the po t ent ia l for data corruption, access to
the pro j e c t database is password-protected. For example, as system administrator, only the
Proje c t Database Manager (or de s ignee) is allowed to alter the structure of the database or its
underlying programming. Project managers and technical personnel have read-only access to the
database. T h e y may per form on-line query or analyses of the data without restriction; however,
they cannot alter the structure or content of the database. T h e y may also request that the DMT
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provide hard copy summary reports or d i ske t t e copies of part i cu lar data sets. T h e s e requests are
f i l e d with the DMT using the Request for Data Services form. F i l e s downloaded to p r o j e c t
personnel are treated as derivative primary data and are not recorded in the Document Control
Database. T h e y also are not incorporated into the Master Document F i l e s or the P r o j e c t F i l e s
because they can be re-created from the p r o j e c t database.
5.9.3 Long T e r m Records Management
Data and records of data generated as a result of U S E P A work assignments are the proper ty of
the U S E P A . Long-term management of data f i l e s is out s ide of the r e s p o n s i b i l i t y of the Data
Management Team. U p o n comple t ion of the work assignment, Master Document F i l e s as well
as electronic copies of the Pro j e c t Database and Document Control Database will be transferred
to the custody of the USEPA Records Center.
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F i g u r e 1-1: Organizational Chart f o r t h e Phase I I I Act iv i t i e s a t t h e V B I 7 0 S i t e
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F i g u r e 2-1: Dis t r i bu t i on of Arseni c V a l u e s at impac t ed Propert i e s
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F i g u r e 2-2: P r o b a b i l i t y P l o t s of Arsenic Dis tr ibu t ion at I m p a c t e d Propert i e s
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F i g u r e 2-3: P r o b a b i l i t y P l o t s o f A r s e n i c D i s t r i b u t i o n f o r M i n i m a l l y I m p a c t e d Proper t i e s
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F i g u r e 2-4. A r s e n i c L e v e l s in S u r f a c e S o i l a t U n i m p a c t e d Res id enc e s
in the G l o b e v i l l e Area
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F i g u r e 3-2 Proposed Grid S a m p l i n g Design for Residential S u r f a c e S o i l
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F i g u r e 3-3 Proposed Grid S a m p l i n g Design f or Resident ial S u r f a c e S o i l
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-[1] Refer to the Master Access Agreement Log. I n d i c a t e with an "X" if a v a i l a b l e , "NA" if not a p p l i c a b l e , or "NO" if access has
not been authorized. Do not s c h e d u l e for dust s a m p l i n g if "NO" is i n d i c a t e d .
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Vasquez Boulevard & 1-70 - Phase III DRAFT- Do Not Cite

Figure 3-10 T y p i c a l S a m p l i n g Plan at an Alleyway
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